
Solution 


to tire problem 


XF-89 

Powerful, heavy jet fighters like 
the Northrop XF-89 Scorpion re- 
quire extra-tough tires with suffi- 
cient air- cushioning capacity to 
safely sustain the landing impact 
— yet they must be fully retract- 
able within the thin wings. These 
needs are completely met by 
use of Goodyear 46 x 9 Rib All- 
Weather Tread tires. This extra- 
high -pressure casing has super - 
thick tread and sidewalls to absorb 
impact shocks. And it is narrow 
enough in cross section so that 
tire, wheel and its powerful 
Goodyear Single Disc Brake all 
recess snugly within the wing. 
For complete information on 
these time-proved products, write: 
Goodyear, Aviation Products 
Division, Akron 16, Ohio or Los 
Angeles 54, California. 






T HE amazing performance records continually being set 
by advanced American aircraft, and records still to 
come from designs in the formative stages are more than ever 
dependent on extreme precision, extra capacity and endur- 
ance such as are uniformly characteristic of New Departure 
ball bearings for aircraft. 


NEW DEPARTURE 

BALL BEARINGS 







Tucked under this man's arm is an amazing new source of power 
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H THE GARRETT CORPORATION 


An inquiry on your company 
letterhead will receive prompt attention. 
AiResearch Manufacturing Company 
Los Angeles 45, California 





Without my 


Sperry Gyrosyn 

I couldn’t 
have won!” 


James Stewart and Mrs. Stewart congratulate the winner. Stewart owns the plane. 



Navigating solely by dead-reckon- 
ing with the Gyrosyn* Compass, 
Joe De Bona at the controls of his 
F-51-C “Thunderbird" set a new 
race record of 470.136 miles an 
hour in the 1949 Bendix race. 

“I was able to ‘steer to a degree' 
with the Sperry Gyrosyn,” De 
Bona said. “After setting the 
Gyrosyn at take-off in California 
to insure the best ‘take-off head- 
ing,’ I climbed to 27,000 feet and 
navigated a great circle course 
entirely by this instrument. To 
confirm my ‘on course’ accuracy, I 
used visual checks along the way. 
"For example, I dead-reckoned 
about 850 miles to Colorado 
Springs, and computed a course 
1 0 miles south of the city. It looked 
like about 6 to 7 miles south when 
I passed over. Later, my course 
called for a heading which cut 


between Goshen and Ft. Wayne. 
Indiana. When I got there, 1 split 

planned.” 

This transcontinental speed dash 
tests the skill of the pilot, and the 
flying ability and stamina of his 
plane. In winning the 2100-mile 
race in 4 hours and 16 minutes, 
Joe De Bona proved that he had 
both. And in flying at a speed where 
a minute means about 8 miles, he 
was able to prove once again, the 
importance of pin-point naviga- 
tion and the Gyrosyn Compass. 





Bendix Trophy 
Winner 


emSCOPl COMPANY 

SPERRY CORPORATION 



NEWS SIDELIGHTS 


CAA Certification Hit 

Long smoldering industry opposition 
to the fettering action of CAA certifica- 
tion requirements on new airplane de- 
velopment is flaming out into out- 
spoken criticism which CAA Adminis- 
trator Del Rentzel may not be able to 
ignore much longer. 

Grover Loening, well-known engi- 
neer, is the latest to take a hefty wallop 
at the rules as “a terrible hindrance to 
be lifted from the back of aircraft de- 
velopment.” Not long before, the 
powerful aviation consumer group, 
AOPA, lashed out vigorously at the 
seriously harmful effect of technical red 
tape on development costs. 

F.ngineers developing any aircraft 
that doesn’t exactly fit the Procrustean 
bed of CAA conventional aircraft re- 
quirements, such as the two-control 
Ercoupe, the Koppen Helioplane, a 
readable plane, a channel wing plane 
or any such innovation, have an espe- 
cially bad time. But the CAA stress 
analysis requirements on even a rela- 
tively conventional aircraft and the 
cross-checking and reports are a very 
serious factor in the total cost of the 
airplane's development. 

Effect of a new "buyer and builder 
beware” policy which would eliminate 
most of the present restrictive require- 
ments, would mean a sizeable reduction 
in the price of personal aircraft, with 
the consumers quickly weeding out any 
unsafe aircraft, the critics of the CAA 
contend. 

Military Transports 

American military transport builders 
still have some progress to make before 
they can deliver a transport that will 
fully meet the six desired characteristics 
set by Military Air Transport Service. 

Maj. Gen. Laurence S. Kuter, MATS 
commander, told the SAE meeting at 
Los Angeles that MATS has made an 
evaluation of all existing four engine 
transports “and those in advanced stages 
on the drawing board.” 

“Only one aircraft of this entire 
group,” said Kuter, “achieved a sec- 
ondary rating of ‘very good.’ Appar- 
ently we are yet a long way from having 
available a transport which incorporates 
all the major characteristics essential to 
an efficient international operation- 
military or commercial.” 

Characteristics prescribed include 
economy of operation, maximum safety, 
ease of loading and unloading, ease of 
maintenance, pressurization, and cli- 
matic flexibility. 


Atkin on Flying Wings 

Chief engineer of A. V. Roe 
Canada, Ltd., manufacturer of 
the C-102 Jetliner, doesn't see 
much likelihood that jet transport 
flying wings will gain industry 
favor. Avro’s E. II. Atkin says the 
future straight-jet airliner will have 
a normal circular fuselage of ad- 
vanced streamline shape, with thin 
wings and probably a moderate de- 
gree of sweep back. He believes 
the high degree of pressurization 
required in new jet transports will 
militate against adoption of any 
form of flying wing. 


Budget Fight 

Oklahoma politics figured in the 48- 
group versus 58-group USAF fight. Sen. 
Elmer Thomas (D., Okla.), chairman 
of the Senate Appropriations Subcom- 
mittee on Armed Services, engineered 
the $800 million Senate slash in the 
1950 fiscal year USAF budget. Rep. 
Mike Monroney (D., Okla.), who has 
served eleven years in the House and 
is considered a likely candidate to op- 
pose Thomas for the Senate in the next 
year’s Democratic primary, took the lead 
in the House battle for the funds for 
ten additional air groups. 

In a floor speech Monroney pointed 
out that the Senate Appropriations 
Committee has “raised by hundreds of 
millions of dollars the appropriations 
passed by the House for the civilian 
agencies and for bureaucracy. The only 
major cut made in any departmental 
appropriation bill (by Senate Appropria- 
tions Committee) has been made in our 
defense funds— and those taken out of 
the fighting forces, airplane procure- 
ment, and strategic materials needed 
now for our stockpiles in the event of 


Four Election Contests 

The complicated labor pattern at 
Boeing, Seattle, may be reshuffled as 
the result of four elections to be con- 
ducted for Pacific Coast Boeing em- 
ployes by the National Labor Relations 
Board before Nov. 7. 

Main contest is for bargaining juris- 
diction for almost 20,000 production 
and maintenance workers between 
Aeronautical Mechanics Union, Lodge 
751. International Assn, of Machinists, 
and the AFL Teamster-affiliated Aero- 
nautical Workers Local 451. The IAM 


group in all four elections however is 
opposing other unions, seeking to take 
over representation for workers the 
1AM represented from 1936 until last 
year. That was when 1AM called a five 
month illegal strike and as a result lost 
its bargaining rights. 

Opposing 1AM in other elections are 
the AFL International Brotherhood of 
Electrical Workers, the Seattle Profes- 
sional Engineering Employees Assn., 
and the Washington State Nurses Assn. 

In each election the workers also 
have the choice of voting for no union. 

Involved arc workers in Seattle plants 
1 and 2, the Renton plant, and Boeing 
test facilities of Moses Lake AFB. 


Basic Airplanese 

A list of 1000 words most commonly 
used in radio conversations between 
pilots and tower and communications 
operators may soon become the founda- 
tion for a new world language, “Basic 
Airplanese.” 

CAA’s psychology branch is cur- 
rently compiling the list using approxi- 
mately 100 words already rated on a 
basis of wartime experiments and fill- 
ing out the list by analysis of record- 
ings made in CAA towers of conversa- 
tions between pilots and operators. 
Words most used will be evaluated on 
a basis of how well they can be under- 
stood in radio transmission. Any com- 
monly used words which rate low on 
intelligibility will be blacklisted with 
acceptable substitute words suggested. 

International Civil Aviation Organi- 
zation has asked the U. S. to recom- 
mend a standard English vocabulary for 
use by flyers all over the world, and the 
CAA 1000-word list is expected to be 
used for this international vocabulary, 
as well as for standardized two-way avia- 
tion radio talking in this country. 

Airport Aid Extension 

Look for CAA to seek extension of 
the federal airport aid program from 
Congress beyond the June 30, 1953, 
expiration date, to keep it in line with 
other national development policies for 
highways, railroads, waterways, etc. 
CAA's new Airports Advisory Commit- 
tee has already recommended to Admin- 
istrator Del Rentzel that he ask for its 
extension. The program through 1953 
will not come close to developing the 
number of airports generally considered 
as necessary for adequate overall na- 
tional coverage (15,000 or more). Cur- 
rently the airport total in the U. S. is 
around 7000. 
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"UNLIMITED" 


* RESEARCH 

* ENGINEERING 

* MANUFACTURING 

* ENGINE OVERHAUL 

* MAINTENANCE 

* CONVERSION 

* PARTS & SUPPLIES 


Pacific Airmotive Corp. 



AVIATION CALENDAR 


Oct. 17-Fall meeting, New York State 
Aviation Council, Hotel Syracuse, Syra- 
cuse, N. Y. 

Oct. 17— National Aircraft Standards steer- 
ing committee meeting. Van Clcve 
Hotel, Dayton. 

Oct. 17-18— Fall meeting, American Society 
for Testing Materials' Committee D-4 on 
adhesives, ASTM headquarters, 1916 Race 
Street, Philadelphia, Pa. Non-members 
invited. 

Oct. 17-18— New York Shite Airport Man- 
agement Conference, Hotel Syracuse, 
Syracuse, N. Y’. 

Oct. 17-21— Fall general meeting, American 
Institute of Electrical Engineers, Nether- 
land Plaza Hotel, Cincinnati. 

Oct. 18— ARTC Radome Electrical Testing 
Seo;-,mmittce, AIA offices, Los Angeles. 
Oct. 18-lv-NAS Council meeting, Wright 

Oct. 20-21— NASC subcommittee on stain- 
less steel, AIA offices, Los Angeles. 

Oct. 21-25— CAA Regional Administrators 
Conference, Oklahoma City. 

Oct. 26-27— CAA Nonschcdnlcd Flying Ad- 
visor}' Committee meeting, Oklahoma 

City. 

Oct. 30— Third annual San Francisco Air 
Fair, sponsored by Junior Chamber of 
Commerce, San Francisco Airport. 

Oct. 30-Nov. 2— Annual convention. Na- 
tional Assn, of State Aviation Officials, 
New Orleans. 

Nov. 3-4— SAE national fuels and lubricants 
meeting, Chase Hotel, St. Louis, Mo. 
Nov. 9-11— Seventh annual meeting A 
tion Distributors and Manufacturers 
Assn., French Lick Springs Hotel, French 
Lick, Ind. 

Nov. 30-Dec. 2— Annual meeting, Society 
for Experimental Stress Analysis, Hotel 
New Yorker, New York. 

Nov. 30-Dee. 2— Kansas Airport and Aerial 
Spray Conference, Manhattan, Kansas. 

Jan. 13-5, 1950— All-American Air Maneu- 

Jan. 16-19— Plant Maintenance Show, spon- 
sored by American Society of Mechanical 
Engineers and the Society for the Ad- 
vancement of Management, Cleveland 
Auditorium, Cleveland. 

Feb. 18-26— National Sportsmen's Show, 
Grand Central Palace, New York, N. Y. 
Mar. 6-9— 47th annual meeting. American 
Road Builders' Assn., Netherlands Plaza 
Hotel, Cincinnati. 

Mar. 28-31— National Plastics Exposition, 
sponsored by Society of the Plastics In- 
dustry, Navy Pier, Chicago, 

April 16-20— Annual business meeting, 
American Assn, of Airport Executives, 
Neil House Hotel, Columbus, Ohio. 


PICTURE CREDITS 
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NEWS DIGEST 


DOMESTIC 

Navy has grounded all Martin Mars 
flying boats, following loss of an engine 
during a flight of the Philippine Mars. 
Propellers and prop mechanisms arc 
being checked on the giant craft, five 
of which arc in Navy sen-ice. 

Wright Aeronautical Corp. expects 
to be testing large ramjet engines next 
month in its new S600.000 laboratory 
at Wood-Ridge. N. J. Construction of 
the laboratory, begun early this year, 
was sponsored by USAF. 

Crash cause of an experimental 
Grumman XTB3F during a propeller 
check flight at West Islip, L. I., New 
York, still remains undetermined, ac- 
cording to the manufacturer. Report is 
that examination of the wreckage, re- 
covered after the flash explosion follow- 
ing impact, revealed no evidence .of 
contributing factors. As a result of in- 
jur)-, the pilot has no recollection of 
events of the day of the accident or the 
day previous. 

North American Aviation's T-28 
USAF trainer made its first flight two 
weeks ahead of schedule. Craft has a 
top speed of 288 mph. and ceiling of 
29,800 ft. Air Force has 268 on order. 

Boeing XB-47 Stratojet made its first 
flight using six General Electric turbo- 
jet engines, each of which develops 
5200 lb. of thrust. Previously, the craft 
was equipped with J-35s, each produc- 
ing 4000 lb. thrust. Average speed for 
the flight with the new engines was 
607.8 mph. 

Harold S. Stuart, 37, of Tulsa, Okla., 
has been nominated to be assistant 
secretary of the Air Force, He has been 
serving as USAF special consultant on 
reserve affairs and civil aviation. 

Capital Airlines has announced an 
agreement with Lockheed Aircraft Corp. 
to acquire three Model 049 Constella- 
tions. Tlie deal marks the second phase 
of Capital’s pay-as-you-go equipment 
program. Last month the carrier pur- 
chased three Super DC-3s. 

Air Force pilot of a Republic Thun- 
derjet F-84D. flying a low-level ground 
strafing and bombing demonstration at 
Eglin Field. Fla., was killed when the 
plane crashed and burned after the tail 
of the plane apparcntlv was blown off 
by a parafrag bomb. Plane was one of 
four making strafing and bombing runs 
at a Technical Air Command demon- 
stration. 

A new world record for sustained en- 
durance flight was set by Bob Wood- 
hotisc and Woody Jongeward when 
they landed at Yuma, Ariz., after stay- 
ing aloft 1 1 24 hr. 14 min. in a two-place 
Acronca. Earlier record of 1 008 hr. was 


set last spring by Bill Barris and Dick 
Riedel or Fullerton, Calif. 

Neptune patrol bomber established 
what Navy described as the longest 
flight ever made after launching from a 
carrier, when the twin-engine craft flew 
4S63 mi. nonstop from the aircraft 
carrier Midway in the Atlantic to San 
Diego, Calif. The Neptune was in the 
air 25 hr. and 42 min. 

Slick Airways C-46 crashed last week 
in an attempted landing at Cheyenne 
(Wyo.) Airport. Early reports said four 
bodies were found in the wreckage. 

Virginia L. Sweet, 28-year-old Wasp, 
was awarded the 1949 Amelia Earhart 
memorial scholarship by the Ninety- 
Nines. The scholarship is to be used 
toward attainment of a higher aeronau- 
tical rating. 

FINANCIAL 

McDonnell Aircraft Corp. reported 
S32.659.3S4 in sales for the fiscal year 
ended June 30. Backlog at the close of 
fiscal 1949 was $5,260,999. Annual 
payroll for 6571 employes was 521,875.- 
379. McDonnell has received additional 
orders for F2H-2 Banshees, in both 
night fighter and photo-reconnaissance 
versions. 

INTERNATIONAL 

France’s government crisis has halted 
work on its vital six-year plan to re- 
organize the aviation industrv until a 
new minister of national defense, yet 
unnamed, takes office. 

An original Whittle engine, built for 
the Clostcr E. 28/39, world's first suc- 
cessful jet-propelled aircraft, will be pre- 
sented to the Smithsonian Institution 
in Washington next month. The en- 
gine, one of two built for the aircraft, 
was first airborne in unofficial flight 
carlv in 1941. 

Trans-Canada Airlines has been li- 
censed by the Canadian Air Transport 
Board to operate an international serv- 
ice from Montreal and Toronto to 
Tampa and St. Petersburg, Fla., Nassau, 
Bahamas. lamaica. Trinidad and other 
points in the Caribbean area. 

De Havilland Aircraft Co. of Canada 
Ltd. is completing orders for 28 Chip- 
munk dual trainers for the Egyptian 
government and 29 for the Siamese 
government. Peruvian government has 
purchased a number of six-place Beaver 
bush airfreighters. De Havilland is 
understood to be arranging for a licens- 
ing agreement with the Siamese govern- 
ment for building of Chipmunks in 
that country. Three Siamese represent- 
atives are studying production methods 
at the Toronto plant. 


THERMOCOUPLES 

FOR 

PLASTIC AIRCRAFT PARTS 
AND 

PLASTIC INSULATED 
THERMOCOUPLE WIRE 


Illustrated 
a Th 
couple Assembly 
TE-2054 by Revere for 
,n plostic extrusion and 
molding equipment. These 
units were developed for ap- 
plication where exact tem- 
perature control is manda- 
tory due to the precise type 
of plastic products required 
I by the Aircraft Industry. 


►-P 


Presently available is wire with Polyvina 
and/or Nylon insulation. 


WI-2849 

Iron and Constantan; 26 gauge B&S Solid; 
Nylon Insulated; Parallel Duplex. 

WW-2788 

gauge; B&S; Polyvinol Insulation on Individual 


mendations of the type wire best suited ta 


pitot tubes and fuel flowmeters. 



CORPORATION OF AMERICA 
WALLINGFORD 2, CONNECTICUT 
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|p3a=a II Ini Rotary Combination 

SHEET and SHAPE STRETCHERS 


Over 30 million lbs. of metal have been 
formed on the BATH Contour Former . . . 




These rugged and versatile machines offer the solu- 
tion to many otherwise difficult and costly forming 
problems. Forming is extremely accurate — die cost 
is low — controls are simple, permitting one-man- 
operation on all but largest work — full circles, re- 
verse bends and multiple contours are easily formed. 

BATH Contour Formers ore working for . . . 


^7/te 


INI Gy. 
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Navy Berates USAF Concept of Air Power 


Inter-service row at white heat as admirals, 
backed by Marines, have ‘‘day in court." 


Bv Robert Hotz 

I he Navy leveled its biggest guns on 
the Air Force last week in a heavy bar- 
rage of prepared statements before the 
House Armed Services Committee 
aimed at the following targets: 

• The Convair B-36 Intercontinental 
Bomber— Navy spokesman claimed that 
the B-36 is a "1941 vintage” airplane 
that cannot fly 10.000 miles: hit a 
military target from 40.000 ft.; and is a 
"billion dollar blunder." 

• Strategic AirpOwer-Navv admirals 
branded strategic air war as a repre- 
hensible mass slaughter of civilians that 

is militarily unsound, morally wrong 
and harmful to the stability of the post- 

• USAF Tactical Airpower— A Marine 
general charged that USAF tactical air- 
power is too weak and inefficient to pro- 
vide air support of ground troops equal 
to that offered by Marine and Nasal 
aviation. 

• The Defense Department— Naw ad- 
mirals testified that their views were 
not being given adequate weight by the 
newly reorganized Defense Department 
and that decisions for the Naw were 
being made by people who did riot un- 
derstand Naval affairs. 

Navy drumfire against the Air Force 
started with a tremendous blast by 
Admiral Arthur W. Radford. Pacific 
Fleet Commander and longtime cru- 
sader for Naval aviation. Radford dis- 
agreed violently with the manner in 
which USAF high command was run- 
ning the Air Force. 

► Radford Charges— Specifically Rad- 
ford charged that the USAF made a 
“billion dollar blunder" in picking the 
B-36 for intercontinental atom bomb- 

lie claimed that the 10,000-mi. range 
of the B-36 was not required for air at- 
tacks on Russian targets. He urged the 
Air Force to be content with its origi- 
nal order for 100 B-36s and war surplus 
B-29s to take care of anv emergency 
while “they might break their backs to 
develop the range and other perform- 
ance" of the Boeing B-47 and Northrop 
B-49 jet Flying Wing. 


Radford said that the B-47 was gen- 
erally conceded to be the most ad- 
vanced bomber design flying in the 
world today. He said it was more im- 
portant to' develop a satisfactory air- 
plane regardless of its range than to 
develop an airplane that had long range 
at the expense of other performance 
characteristics. 

► Kilday on B-47-Rcp. Paul Kilday (D., 
Tex.) pointed out that the B-47 had just 
emerged from prototype into the pro- 
duction stage and that while the Air 
Force was planning large-scale B-47 pro- 
duction a Strategic Air Command gen- 
eral had informed him that the B-47 
would be fine if we had air bases in 
Poland. 

Radford also urged that the Air Force 
devote more of its production program 
to high performance fighters. He said 
the "main weakness of the German Air 
Force was its failure to develop superior 
fighters.” 

► Symington's Mistake?— After earlier 
charging that the Air Force sought to 
sell the doctrine of a “cheap and easv 
v ictory" through atomic bombing, Rad- 
ford said he agreed with Air Secretary' 
Symington's views on the role of atomic 
bombing in U, S. defense plans but felt 
Symington had made a mistake in 
evaluating the B-36's ability to deliver 
the bomb. Radford said he felt that 
USAF did not have adequate equip- 
ment to make a proper evaluation of 
the B-36. 

“I felt they should have come to the 
Navy and asked us to help them make 
the evaluation," he told the committee. 
Radford said lie saw copies of most 
USAF aircraft flight tests but that all 
of the engineering analyses made by 
Naval aeronautical engineers for the 
committee were based on information 
published in aviation trade journals. 

► Navy B-36 Chart— Abraham Hyatt, 
civilian head of the Aviation Design 
Research branch of the Navy Bureau of 
Aeronautics presented a chart purport- 
ing to show that the maximum still-air 
range of the B-36D to dry tanks and 
without a bomb load was 10,500 mi. 
Symington testified some weeks earlier 
that a B-36B had flown more than 



RADFORD: “Billion dollar blunder." 



TRAPNELL: No match for three Banshees. 


10,000 mi. (actually 10,500 mi.) and 
dropped a 10.000 lb. bombload at the 
half-way point. 

The USAF did not furnish the Navy 
with all the latest information on the 
13-36, Radford claimed. Symington had 
earlier testified that he obtained per- 
mission from the then Defense Secre- 
tary James Forrestal to withhold such 
information because it was being leaked 
to the press in distorted form. Radford 
said that action indicated a lack of 
mutual trust on the part of the Air 
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NAVY'S SKYKNIGHT: Successful night interceptions above critical 40.000 ft. 


Force. He said the Navy' might want to 
use the B-36 for reconnaissance or other 
purposes so it has a right to know what 
the B-36 can do and how it fits into 
Naw plans. 

► Brooks' Question-Rep. Overton 
Brooks (D., La.) asked Radford, in light 
of his attack on strategic bombing, if 
he condemned the mass bombing of 
the last war. 

“I condemn it on the basis of what 
I have learned since the war." Radford 
replied. “I did not feel that way during 
the last war. I condemn it on the basis 
of studies I have made and material 
that has been available since the war. 
My own appreciation has come from 
the study of the problems this nation 
faces in Germany and Japan since the 

► Honest Effort— Radford admitted un- 
der questioning that the Navy had 
ample opportunity to present its needs 
for the fiscal 1930 budget (the first 
under the Unification lain) and the de- 
cisions made on that budget in the 
Defense Department were better than 
Radford expected. He said the budget 
group's decision showed it made a very' 
honest effort to arrive at a satisfactory 
solution. 

Radford said, however, they were 
"not in a position to evaluate Naval 
problems." 

The root of the Navy’s troubles. Rad- 
ford opined, is that “the Navy has been 
unable to create an atmosphere of 
understanding in the time we have had 
to discuss these problems with our 
own sister services and some of the 
civilian secretaries." 

► Minority Problem— “Our differences 
stem from the fact that we arc a 
minority who have a very difficult job 
and can only succeed when we deal 
with people who have a better under- 
standing than they have of what we arc 
talking about." Radford said. 

Rear Admiral Ralph A. Oftsie, Naval 
member of the Strategic Bombing Slir- 
vcv, charged that strategic bombing in 
World War II did not have a decisive 
effect on the outcome of the war. He 
charged that even under the most 
ideal conditions in the air attacks on 
Japan where only shallow penetrations 
were required against a weak defend- 
ing force, "the long-range unescorted 
bomber (B-29) was faced with a mis- 
sion beyond its capabilities.” 

► Initial Shock— Oftsie charged that the 
Strategic Air Force, which has top pri- 
ority within USAF, "cannot be a useful 
part of the fighting team that must 
stand ready to meet the potentially 
disastrous shock of an enemy’s initial 
attack." 

"The present concept of strategic 
bombing is in most urgent need of 
review at this time,” Oftsie state, “not 
alone because of the recent information 
from abroad but also in its relation to 


the European military aid program." 

► Douhet Theory-" Must wc maintain 
as a major element of our military 
power a force which insists on fighting 
the war in its own way and contributes 
virtually nothing to the vital minimum 
security of ourselves and our allies? 
Must the Italian Douhet continue as 
our prophet because certain zealots 
grasped his false doctrines many years 
ago and refuse to relinquish this dis- 
credited theory in the face of vastly 
costly experience? Must wc translate the 
historical mistake of World War II 
into a permanent concept merely to 
avoid clouding the prestige of those 
who led us down tile wrong road in 
the past?” 

Oftsie says the Navy is not attempt- 
ing to encroach on strategic bombing 
functions because it believes "strategic 
bombing as practiced in the past is 
both militarily unsound and morally 

► Frustration Record— Brigadier Gen- 
eral Vernon Mcgce, Assistant Director 
of Marine Aviation, told the committee 
that tactical airpower not strategic air- 
power was the decisive factor in both 
the European and Pacific wars. He 
charged that the record of Air Forec- 
Armv cooperation during the early part 
of the war was "largely one of frustra- 
tion and disappointment for the ground 

"Then as now, the primary concern 
of the Air Force Inch command was 
with the theory of independent air 
operations." Mcgcc claimed. "Tactical 
air support for the Army was given lip 
service as a third priority mission but 


More AF Contracts 

As a sequel to the list of Air 
Force negotiated contracts of 
over SI 00,000 printed in this pub- 
lication Oct. 3, Aviation Week 
in this issue presents those from 
SI 000 to SI 00,000 for the month 
of August, latest made available 
by the USAF. They start on 
page 41. 


very little real effort was devoted to 
combined training. As a direct result 
of this, the North African campaign 
was definitely retarded by the inability 
of the Army and Air Force to work 
effectively together." 

► Russian System— Megee also said the 
Air Force still lacks an effective air- 
ground control system. Mcgcc said the 
Russians use a system of close air 
support similar to that used by the 
Navy in the Pacific and pointed out 
that 17 of the IS Russian air armies 
represent tactical airpower and that 
even the ri » rmy of medium 
bombers is designed mainly to extend 
the range of tactical airpower. 

The Marine general asserted that 
USA! planning for tactical airpower 
falls far short of the initial D-day re- 
quirements of the Army and urged that 
the Air Force be asked to produce its 
order of battle in executive session so 
that the congressmen could see the 
inadequate role allotted tactical air- 

Mcgcc also said Air Force tactical 
units are not being properly trained for 
their assigned missions. 

► Aviators Parade— A steady stream of 
junior Naval aviators paraded to the 
witness stand to support Admiral Rad- 
ford's claims against the B-36. They 
included: 

• Capt. Frederick M. Trapnell, veteran 
Naval test pilot and fighter expert and 
now chief test pilot at the Naval Air 
Experimental Station at Patuxent, Md. 
Trapnell claimed that two McDonnell 
F2H-2 twin jet Banshee fighters were a 
match for a B-36 and three Banshees 
would certainly destroy the bomber. He 
urged the Air Force 'to use B-29s in- 
stead of the B-36, because larger num- 
bers of B-29s available would enable 
saturation of enemy defenses. 

"If you were to ride as an observer 
in a B-36 at 40,000 ft.," Trapnell testi- 
fied, “you would sec Banshees diving 
and zooming all around you and mak- 
ing repeated gunnery attacks with a 
speed advantage of' over 100 mph. 
You might notice the maneuvers of the 
fighters were more deliberate than at 
lower altitudes, that their turns are not 
so sharp and that they do not attack 
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from broadside or directly overhead. 
But they do have the ability to make 
co-ordinated attacks from all other 
bearings including those most favorable 
to the fighters. 

“They have in fact the same super- 
iority over the bombers that fighters 
had over the bombers in World War 
II. When these bombers were unes- 
corted this fighter superiority was 
decisive." 

• Cmdr. William Leonard, commander 
of Fighter Squadron 171 equipped with 
Banshees testified that the altitude 
above 40,000 ft. is the most economical 
operating area for the Banshee and that 
it is now operating routinely at that 
level. He said his Banshee squadron 
had made numerous interceptions and 

g innery runs on targets above 40,000 
simulated by another Banshee 
which is both smaller and faster than 
a B-36. Leonard said vapor trails are a 
tremendous help in identifying aircraft 
above 40,000 ft. Vapor trails have 
enabled the spotting of planes as far as 
100 mi. away at 40,000 .ft., he 
asserted. Leonard said Navy develop- 
ments of high altitude jet fighters was 
paralleled in Great Britain and Russia 
and the B-36 has a negligible chance of 
survival against Banshees, Vampires and 
Russian jets. 

• Cmdr. William Martin, of the Pa- 
cific Fleet all-weather training unit in 
Hawaii testified that the Douglas Sky- 
knight (XF3D) has been making 
successful night interceptions above 
40,000 ft. over Patuxent. The F3D is 
now in production as a Naval carrier- 
based night fighter. USAF considered 
procuring the F3D for its night fighter 
squadrons but rejected the plane be- 
cause it was alleged to have a service 
ceiling of 35,000 ft. Navy claims for 
the Skyknight make it the most ad- 
vanced night fighter in the air today. 
It has an airborne radar with a range 
of nearly 20 mi. in comparison to the 
less than five-mi. range of the airborne 
radar carried in the USAF F-94 night 
fighter. 

Martin said the night fighter version 
of the Banshee (F2H-2N) will soon be 
delivered to the Navy and plans are 
under consideration for a night fighter 
version of the Chance Vought twin-jet 
Cutlass (F7U-1). He admitted that 
the B-36 interception problem at night 
caused a few difficulties but asserted 
these have now been solved, making 
the B-36 unacceptably vulnerable to 
night fighter attacks.' USAF Gens. 
George Kenney and Curtis LeMay pre- 
viously testified there was no night 
fighter in existence capable of inter- 
cepting and attacking the B-36 at 
night. 

Martin also pointed out that at 
40,000 ft. the moon shines for 1 3 days 
out of each month and that the hours 
of darkness over most of Northern 


Europe are extremely short during the 
spring. 

• Cmdr. William Mctsgcr of Radford’s 
Pacific Fleet staff, quoted a statement 
from Willy Messerschmitt, famed Ger- 
man designer of the ME-163 rocket 
fighter and ME-262, twin-jet fighter, 
that the B-36 could be shot down by 
planes that were known to be in 
existence in Germany. Messerschmitt 
claimed that his ME-262 had bagged 
stripped-down high-altitude British 
Mosquito photo planes both in daylight 
and at night at a distance of several 


hundred kilometers from the fighter's 
fields. Metsger also testified that the 
British Vampire and Meteor are capa- 
ble of making successful interceptions 
of the B-36. 

He said the Russians have an excel- 
lent fighter defense system partly be- 
cause it is independent of the Russian 
Air Force and is responsible solely for 
the air defense of the country. Metsger 
said that only bomber forces escorted 
by fighters had a chance to complete 
their mission and survive with accept- 
able losses. 


Scant Hope for 58-Group AF 


Prospects for a 58-group Air 
Force program this year, despite 
majority support in the Congress, 
faded last week. The Truman Ad- 
ministration, which has doggedly 
insisted on a maximum program of 
48 groups, apparently was to win its 

At stake in the fight was $799,- 

822.000 ($222,067,000 cash and 
$577,755,000 contract authoriza- 
tion) for USAF for the 1950 fiscal 
year. The House originally ap- 
proved a $6,215,709,000 ($4,222,- 

954.000 cash and $1,922,755,000 
contract authorization) budget to 
support a 58-group USAF. The 
Senate passed a $5,415,887,000 
($4,000,887,000 cash and $1,415,- 
000,000 contract authorization) 
budget. 

This supports the Administra- 
tion’s 48-group program, although 
it was an arbitrarv cut of $50,000,- 
000 ($33,000,00& cash and $17,- 
000,000 contract authorization), to 
be applied by the Air Force secre- 

► Budget Deadlock— After conferees 
stubbornly deadlocked on the 
USAF budget issue, there were 
these developments: 

The House voted 305 to 1 to in- 
struct its conferees to stand pat. 
The action followed two hours of 
lusty speechmaking by congres- 
sional military leaders heralding air 
power as the nation’s first line of 
defense, as well as offense. Rep. 
George Mahon (D., Tex.), chair- 
man of the House Appropriations 
Subcommittee on the Armed Serv- 
ices, and Rep. Carl Vinson (D., 
Ga.), chairman of the Armed Serv- 
ices Committee, led in marshalling 
support for the 58-group program. 
Rep. Henry Jackson (D.. Wash.) 
pointed to* great apprehension in 
the Pacific Northwest because of 
inadequate defensive airpower to 
protect the area. No one spoke out 
against the program. The only dis- 


senting vote was by Rep. Fred 
Marshall (D., Minn.), a farmer 
serving his first term. 

► Impound Funds— But then. Sen- 
ate Appropriations Committee de- 
cided to send a subcommittee to 
confer with the President to ascer- 
tain whether he would agree to im- 
pound funds for the ten additional 
air groups, if the Senate concurred 
in the House budget. This strategy 
was maneuvered by Sen. Elmer 
Thomas (D., Okla.), adamantly op- 
posed to allowing funds for the 
larger program. 

The subcommittee consisted of 
Sen. Kenneth McKellar (D., 
Tenn.), Sen. Scott Lucas (D., 111.), 
Sen. Kenneth Wherry (R., Nebr.). 
Sen. Chan Gurney (R., S. Dak.), in 
addition to Thomas, who heads the 
Subcommittee on Armed Services. 
With the exception of Wherry, the 
group has vigorously opposed the 
58-group program. 

► Budget Message — Presidential 
agreement to impound the funds 
was a virtual certainty. The Presi- 
dent had recommended the 48- 
group program in his budget mes- 
sage to Congress last January. 

Whether the Congress enacted 
the House-proposed or the Senate- 
proposed USAF budget seemed al- 
most irrelevant, 'Hie situation 
seemed to boil down to this: If, 
as likely, the 58-group program is 
enacted, it will be trimmed down 
to a 48-group program by the with- 
holding of funds by the President. 

► Only Hope— The only hope for 
the bigger Air Force lav in the 
Vinson proposal to amend the Uni- 
fication Act to require the Adminis- 
tration to obtain the approval of 
Congress before impounding mili- 
tary appropriations. Chances for en- 
actment of this proposal in the 
final rush hours of Congress, how- 
ever. were scant. In addition, it 
would face an almost sure presi- 
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Battle Due On Secret Budget Cuts 

Vinson assails proposal by Defense Secretary Johnson 
to pare military procurement funds instead of overhead. 


A pitched battle between the House 
Armed Services Committee and De- 
fense Secretary Louis Johnson was 
brewing last week over Johnson’s secret 
proposal to cut some $453 million in 
aircraft procurement funds out of the 
fiscal 1950 budget. 

Johnson’s proposed slashes would be 
from the minimum budget proposed by 
President Truman and would cut the 
Air Force below the 48 groups re- 
quested by the President. Naval avia- 
tion procurement would take a 30 per 
cent cut. USAF is scheduled to lose 
$150 million in procurement funds 
with the Naval aviation due to drop 
$203 million. 

► Johnson’s Promise—' These cuts are the 
result of Johnson’s recent promise to 
save $800 million out of the fiscal 1950 
defense budget if Congress approved 
amendments to the Unification Act in- 
creasing the authority of the defense 
secretary. Since the military services 
are now in the second quarter of the 
fiscal 1950 year, budget officers claim 
procurement funds are the only place 
the cuts can be made without whole- 
sale disruptions of personnel and op- 
erational programs. 

News of the defense cuts was un- 
earthed by Rep. Carl Vinson (D., Ga.) 
shrewd chairman of the House Armed 
Services Committee. Vinson inter- 
rupted committee hearings on the 
B-36 to bring in Rear Admiral Herbert 
G. Hopwood, Navy budget officer and 
Wilfred McNeil, comptroller of the 
National Defense Department, to con- 
firm the authenticity of the Johnson 
order. Vinson, visibly angry over what 


he considered Johnson’s attempt to fob 
off straight reductions in the combat 
strengths of the three services as “sav- 
ings," announced he would press for an 
amendment to the Unification Act pro- 
hibiting anyone in the executive branch 
of the government from withholding 
money appropriated for national de- 
fense without requesting specific ap- 
proval from Congress to do so. 

► Total $800 Million— Vinson angrily 
told the committee that anybody can 
make reductions whereas Johnson had 
promised Congress that he would save 
S800 million through reduced overhead 
and more efficient operations made pos- 
sible by the new Unification Act. 

The overall cuts ordered by Johnson 
total $800 million broken down as 
follows: 

• Navy $353 million of which $203 
million will come out of aircraft pro- 
curement. 

• Air Force $150 million of which the 
bulk will come from aircraft procure- 

• Army $300 million. How this cut 
will be applied has not yet been deter- 
mined by the Army. 

McNeil testified that the $800 mil- 
lion reduction had been ordered by the 
management committee of the Defense 
Department headed by Gen. Joseph T. 
McNarnev, former chief of USAF Air 
Materiel Command at Wright Field. 
Other committee members are: Dan 
Kimball, undersecretary of the Navy; 
Eugene Zuckert, assistant secretary of 
the Air Force; and Gordon Gray, secre- 
tary of the Army. According to McNeil 
this group determined how much of the 


cut each service should absorb. The as- 
signments worked out to a 9 percent 
cut for the Navy as a whole, 3.5 percent 
for the Air Force and 8 percent for the 

► Navy Hits Air— Each service is to dc- 
' tcrminc how its cut will be absorbed, 
but according to McNeil, at this late 
date in the fiscal year, procurement 
funds are the only thing left to cut 
substantially. Admiral Hopwood testi- 
fied that the Navy had determined to 
make Naval aviation absorb roughly 
two-thirds of the total Navy cut. 

Air Force has not yet finalized de- 
tails on how it will absorb the cut but 
USAF officials indicated that except for 
a cut in dying time for administrative 
officers, the bulk of the $150 million 
reduction would have to come out of 
aircraft procurement funds. 

► Manufacturers Informed — Aircraft 
manufacturers have been notified by Air 
Materiel Command to prepare new 
figures for their proposed fiscal 1950 
contracts indicating that some may be 
slashed as much as 25 percent. Among 
the tentative reductions being con- 

• Cutback in the Lockheed F-94 night 
fighter contract. 

• Reduction of B-36 purchases sched- 
uled for fiscal 1950 from 51 to 40. 

• Cutback of Convair T-29 trainer 
orders by 60 percent. 

• Elimination of all small transport 
contracts. 

• A sizeable reduction in Fairchild 
C-119B production. 

• A 10 percent slash in Republic F-84 
production plans. 

Naval aircraft procurement will be re- 
duced from 843 planes for fiscal 1950 
to 570 planes under the Navy’s plan 
to absorb the Johnson-directed cut. All 
three services will be given a chance to 
present their cases against the cuts to 
Johnson and the management commit- 
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tcc before the cuts arc finalized. How- 
ever Vinson indicated that he had no 
intention of allowing Johnson to im- 
pose these cuts and planned to call the 
defense secretary back to explain to the 
House group why he was making re- 
ductions instead of the promised 
■savings." 

► Fiscal 1951 Figures— Vinson also said 
he had learned from an authentic 
source that McNamey had already cut 
S100 million from Naval aviation's pro- 
posed fiscal 1951 procurement budget 
and added it to the Sl.l billion sched- 
uled for USAF procurement. This 
would leave Naval air with $600 million 
for aircraft procurement in fiscal 1951 
against $1.2 billion for USAF aircraft 

Vinson claimed that the discussions 
now under way in the Pentagon were 
aimed at reducing Naval and Marine 
aviation by 50 percent and giving the 
Air Force an expanded role with big 
bombers as the countrv's first line of 
defense. 

He said the Navy was being rele- 
gated to the role of protecting eon- 

submarines. The USAF’ took tire posi- 
Vinson, that the Navy should not op- 
groups. 

The fiscal 1951 budget now in 
preparation would make the following 
reductions in Naval air strength ac- 
cording to Vinson: 

• Large carriers-from 8 to 6. 

• Small carriers— from 10 to S. 

• Carrier air groups— from 14 to 6. 

• Marine air squadrons— from 23 to 12. 

• Patrol squadrons— from 30 to 20. 

• Anti-submarine squadrons — reduced 
from 8 to 7. 

New Camera 

Success of high-altitude 
work produces order for 
photo Banshee. 

Navv plans to procure eight photo 
version's of the McDonnell F2II Ban- 
shee to carry the CA-8 cartographic 
camera which took the much publicized 
4S,S46-ft. picture of Washington and 
neighboring areas. 

While the Banshee used in the origi- 
nal photo mission last month had the 
high precision aerial mapping camera 
mounted aft of the jet burners, new 
version will provide space forward of 
the cockpit for a bank of three cam- 
eras, each angled for wide coverage. 

Navy claims the camera will accu- 
ratclv perform even at speeds in excess 
of 700 mph.. although the 48,846 ft. 

temperature at —66 deg. C. 



The CA-S camera is a new develop- 
ment, although research was started 
during the last part of World War II. 
It was built to Bureau of Aeronautics 
specifications by Fairchild Camera and 
Instrument Corp. 

Basically the camera consists of three 

• An outer cone, which includes the 
electric motor drive mechanism of the 

• An inner cone, which houses the lens 
and shutter mechanism and defines 
the focal plane in a rigid assembly: 

• The film magazine, which holds a 
strip of film 91 in. wide and 200 ft. 

Production order for 40 of these 
cameras indicates a new tack in Navy 
thinking. Previously, reconnaissance 
cameras have been used for aerial map- 
ping to produce accurate charts and 
maps. 

Now, although it will not replace 
existing reconnaissance cameras, Navv 
plans to use the CA-8 for all high alti- 
tude precision photography. 

New camera has already been used 
in long range photo missions by 
the Navy's Liberator-equipped Patrol 
Squadrons 61 and 62. and in aerial 


Jet Flight Plan 

The turbojet transport used as 
an example in Edgar H. Atkin’s 
paper on jet operations (Aviation 
Week, Oct. 10) would cruise at 
30,000 ft. at 400 mph. for 56 min- 
utes on a 500-mile flight, and 
climb to that altitude in only 22 
minutes. The illustrations as used 
with Atkin's story were open to 
some misinterpretation as the 
flight plan sketches inadvertently 
were reversed. The turboprop 
flight plan chart appeared on page 
14; the jet flight plan on page 1 5. 


mapping surveys in North and Latin 
American countries. 

CAA Crosswind Gear 
Support Affects Funds 

A revolutionary new CAA airport 
construction policy that will affect all 
future federal fund allocations for run- 
ways has put full official C.AA backing 
on the crosswind landing gear by deny- 
ing the existence of further need for 
additional construction of multiple di- 
rection runways. 

Hereafter, according to the new 
policy, federal funds will be allocated 
on projects as follows: 

• For Class I airports, only one runway 
Or lauding strip will be eligible for fed- 
eral fund allocation. 

• For all other airports, financing of ad- 
ditional runways will be approved only 
for additional volume of traffic, and 
provided they are non-intersecting, and 
parallel or diverging. Requests for ex- 
ceptions must be approved by Washing- 
ton CAA office, after recommendation 
by regional administrator, and must 
justify the exception on some other basis 
than wind coverage. 

The policy was seen as a long-sought 
victory for John H. Geisse, CAA de- 
velopment consultant who had charge 
of CAA contracts for developing the 
swivelling landing gear which makes 
possible crosswind landings regardless of 
wind direction. 

Principal effects of the new policy are 
expected to be; 

• A sizeable boost for the crosswind 
landing gear as a more necessary part of 
airplane equipment. (Currently there 
are approximately 600 sets of cross-wind 
gear out in the field, and Goodyear Air- 
craft Corp. is the only company which 
is manufacturing approved gear for 
planes ranging from 65 hp. Cubs, to the 
twin-engine Douglas DC-3.) 

• Wider diversion of available airport 
funds, to make possible a greater num- 
ber of landing facilities than heretofore 
when multiple runways were financed, 
but at fewer locations. 

• Construction of new airports at more 
convenient locations, closer to urban 
areas, since real estate requirements for 
single strip airports are far less exacting 
than for multiple runway fields. 

• Construction of long single runway 
aiqiorts. of perhaps 1 0.000 ft. may make 
possible landing and takeoff without 
turnaround, greatly reducing time on 
ground for scheduled transport planes. 

CAA reeoids show currently that ap- 
plications have been made for federal 
airport aid for 412 single strip airports 
and that grant offers have been made 
on 163 of these while 123 have been 
withdrawn for lack of local matching 
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Progress Report 

Year Ended 
June 30, ’48 

Income 

Donations— The Friendship Fund 511,780. 

Other 1.000. 

Fees— Service Projerts. Subscriptions 

Other Service Projects 

Research Project! 

'VotaMneome 812.780 

Total F-spenses 812.286.69 

Contributors to the Flight Safety Foundation 

during fiscal year ending June 30, 1949 

Alexander and Alexander. Inc., American Airlines, Inc., American Overseas Air- 
lines, Inc., Beech Aircraft Corp., Boeing Airplane Co., Branilf Airways, Inc., 
William A. M. Burden, Godfrey' L. Cabot, Capital Airlines, Inc., Colonial 
Airlines, Inc., Connecticut General Life Ins. Co., Continental Air Lines, Inc., 
Curtiss-Wright_ Corp., Delta Air Lines, Ine., Esso Export Corp., Esso Standard 
Oil Co., Sherman Fairchild, Mrs. L, Carteret Feno, The Friendship Fund, Inc., 
Grumman Aircraft Engineering Corp., Los Angeles Airways, Inc., National Avia- 
tion Corp., Edward J. Noble Foundation. Northwest Airlines, Inc., The Ohio 
Oil Co., Pan American Grace Airways. Inc., Laurance Rockefeller, Winthrop 
Rockefeller, Seaboard & Western Airlines, Inc.. Sportsman Pilots Assn., Stand- 
ard Oil Co. of Calif., The Texas Co., Trans Canada Airlines, Transcontinental & 
Western Air, Inc., United Airlines, Inc. 


FSF Reports Research Gains 

Rise in operating cost of non-profit organization shows 
increase in activities over previous year. 


Year Ended 
June 30. ’-19 

521,500. 

21,019.53 

L50I.95 

15,300. 

46.25 

564,740.37 

563,597.78 


Flight Safety Foundation progress 
during its first full year of broadened 
safety research activity is reflected in 
the rising cost of its operation— nearly 
five times the amount spent during the 
previous fiscal year. 

Establishment of the Woods Hole, 
Mass, research center opened the way 
for FSF”s staff to: 

• Sponsor dissemination of informa- 
tion on accident prevention. 

• Conduct a forum for exchange of in- 
formation on safety policies for air- 
craft operators and manufacturers. 

• Initiate a civilian aircraft accident in- 
vestigation training course and bulle- 

• Carry out research projects which 
evaluated flight crew requirements: 
studied problems of cockpit design for 
private airplanes. 

Expenses for the fiscal year 1949 
amounted to $63,597.78, compared 
with $12,286.69 for the previous year. 
Part of the rise in expenses was caused 
by an increase in staff, which now to- 
tals seven. In the previous fiscal year, 
salaries accounted for $9,874.31, but 
this year salary figure was $39,850.66. 

The non-profit organization is con- 
tinuing research on such problems as 
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collection of accident prevention data, 
methods to maintain safety skills and 
attitudes among operating personnel, 
cockpit simplification, studies to reduce 
accident potentials, development of 
search and rescue techniques, and in- 
doctrination of safety attitudes in 
schools where aviation is taught. 

Foundation income, which is almost 
wholly dependent on contributions 
from the industry, was S64.740.37 for 
fiscal 1949, compared with $12,780 for 
the previous year. 

SEC Reveals 
Air Share Sales 

Sale of 1000 shares of Grumman 
Aircraft Engineering Corp. common 
stock bv L. A. Swirbul, president and 
director, reducing his total holdings to 
11,300 shares, is reported in the latest 
Security and Exchange Commission 
survey of major transactions. 

Other aviation transactions reported 
in the SEC survey for the mid-July to 
mid-September period: 




Equity holding of officers, directors 
and principal stockholders were re- 
ported to SEC as follows: 



r. no holdings; c. C. Pearson, director, 
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CAB Studies Route Duplication 

Streamlining heavily serviced route segments to permit 
more profitable operations poses many-sided problems. 


A recognized basic malady in the 
present airline network is the over- 
duplication of competitive route seg- 
ments. Even though excessive services 
may be pinpointed for adjustment, tak- 
ing corrective action promises to be a 
vexatious and endless problem. 

The Civil Aeronautics Board is now 
engaged in conducting extensive studies 
examining the possible over-competitive 
conditions surrounding three major 
route segments: (1) Chicago- Washing- 
ton, (2) New York-Detroit and, (3) 
Washington-Detroit-Twin Cities. In the 
first two instances, four carriers now pro- 
vide service. It is probable that existing 
traffic levels can consistently support on 
a profitable basis two and at the most 
three carriers. 

Nevertheless, all carriers operating 
over those segments enjoy inherent 
property rights by virtue of the CAB- 
granted certificates of public conven- 
ience and necessity. The Board can 
hardly revert to the role of an Indian- 
giver and revoke any of these perma- 
nent certificates without proper cause. 

► Self-Help— Considerable improvement 
in the airline network by removal of 
excessive services is possible, however, 
through voluntary action by the carrier?. 
Recently, a belated effort in this direc- 
tion has developed. 

late last year, American Airlines 
filed to suspend service to Abilene and 
Big Spring in Texas. Support for this 
application was found in the frequency 
of service now being provided by 
Pioneer Air Lines. American’s traffic 
generated at these points hardly justifies 
the schedules and appears completely 
uneconomic to the carrier. On the other 
hand. Pioneer might benefit by Amer- 
ican's removal from these points. 

The long range effect would be highly 
constructive to both carriers and the 
economic solvency of the industry as a 
whole. Pioneer would stand to increase 
its passenger revenues and thus lower 
its dependency upon mail subsidy pay- 
ments. And by giving up an uneconomic 
operation, American would take an- 
other step to avoid slipping into the 
category of a subsidized carrier. 

► Little Business— Studies by a number 
of trunk airlines show that operations 
to most smaller cities are hardly sup- 
ported by the passenger revenues gen- 
erated from such points. Yet, under 


their certificates, regularity of service to 
all these centers must be maintained. 

These smaller centers of population 
were not always scorned by the trunk- 
lines. Early in commercial aviation it 
became of strategic importance for a 
carrier to add as many points to its 
system as possible. This was an era 
where operations found healthy en- 
couragement through heavily-subsi- 
dized mail payments. Then, too, the 
relatively limited range of existing air- 
craft types made it advantageous, if not 
necessary, to have frequent stops. 

With the development of high ca- 
pacity aircraft with long range, purely 
economic operations could no longer be 
fitted into file traffic patterns of old. 

Moreover, when service was first 
brought to many of these smaller cities, 
the present feeder system was unknown. 
In most instances, withdrawal now of 
a trunkline from many points would 
not leave them without air service. 

► CAB Says No— The Board has re- 
cently refused to sanction American’s 
plea to suspend service at Abilene be- 
cause available airport facilities are in- 
adequate to handle Convair-Liners. 
CAB has declared that Convair equip- 
ment may be safely operated into 
Abilene. A similar application pertain- 
ing to Jackson, Mich., filed by Ameri- 
can was also denied bv the Board on 
the same grounds. 

Seeking suspension of service to a 
city because of inadequate or dangerous 
airport facilities has, in the past, been 
a favorite stratagem employed by car- 
riers to pull out of uneconomic territory. 

Nevertheless, a real risk is present 
to both the carrier and CAB by main- 
taining service to airports declared sus- 
pect for Convair equipment. It is recog- 
nized, however, that the Board has im- 
plied that DC-3s should be used if 
Convairs are unsuitable. 

This would present additional eco- 
nomic problems as American has dis- 
posed of all of its DC-3s. Moreover, 
operation of this aircraft would nullify 
many of the economies flowing from 
the carrier's postwar transport fleet. 

In any event, the application to sus- 
pend service at Abilene and Big Spring 
on economic considerations is proceed- 
ing before the Board for a final deter- 


Minor modifications of the airline 
routes are in evidence elsewhere. 

In proposing the five year extension 
for the temporary feeder certificate of 
West Coast Airlines, the Board has sug- 
gested removal of a number of points 
from this operation. Of greater im- 
portance in this proceeding is the show 
cause order issued to determine the ad- 
visability of removing Salem, Ore. and 
Bellingham, Wash, from United Air 
Lines’ operation and adding them to 
the West Coast Airlines system. 

It is likely that modifications of a 
similar nature may be proposed as feeder 
certificates may be renewed. In the ab- 
sence of supporting traffic to the trunk- 
line involved, such corrections are most 
constructive. The possibility of de- 
creasing the extent of subsidy payments 
is encouraged, and an uneconomic oper- 
ation is removed. 

It must be recognized that where 
trunklines bow out in favor of feeder 
carriers, there is always the possibility 
that the temporary certificates of the 
feeders may be allowed to expire and 
these areas at such future time be left 
without any air service. 

Regardless of existing air services, 
however, most communities are reluc- 
tant to permit an air carrier to with- 
draw. Wherever threatened by the re- 
moval of an airline from its city, the 
community’s chamber of commerce and 
echelons of elected officials lose little 
time in protesting to the CAB. 


Aviation Week's financial observer. 
Se/ig Altsclwl, who is also an independ- 
ent aviation consultant, will speak to 
the New York Institute of Finance (suc- 
cessor to the N. Y. Stock Exchange 
Institute) Oct. 19 on "The Aircraft 
Industry" and Oct. 26 on "The Air- 
lines”. 


► CAB Courage— For this reason, it 
took real courage by the Board to re- 
sist the pressures attempted by the 
many communities in the Florida Air- 
ways feeder system when that carrier's 
certificate was not renewed and allowed 
to expire earlier this year. 

Abandonment of service has assidu- 
ously been sought by many railroads, 
particularly where heavy losses were in- 
curred in certain passenger operations. 
Receipt of taxes, along with civic pride 
and service to a very few were all com- 
bined to bring pressure on the Inter- 
state Commerce Commission through 
established political channels. For this 
reason, railroads have not fared very 
well in removing the shackles of heavv- 
deficit branch lines. Yet, it is the ex- 
istence of many of these segments 
which has undermined the economic 
stability of the railroad industry. 

The lesson to the airlines is all to 
clear to be ignored. — Selig Altschul 
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ONE Source, ONE High Quality, for Virtually 
Every Instrument in Your Flight Engineer’s “Office" 

Flight Engineer's instrument panel. To assure you the utmost in 
uniformity and accuracy in this vital spot, Eclipse-Pioneer provides 

function required. Each instrument is an example of the skill and 
craftsmanship that have built Eclipse-Pioneer's reputation— one ol 
the oldest and finest in the field. When you specify these all-important 

for all. 
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AERONAUTICAL ENGINEERING 


First Details of Avro’s Orenda Turbojet 



New Canadian engine 
shows high combustion 
efficiency, clean design. 

By Irving Stone 

MALTON, ONTARIO - The 
Orenda, A. V. Roe Canada Ltd.'s new 
jet engine, gives ample indication that 
it will more than justify its name-that 
of the spirit believed by the Iroquois to 
endow things with power. 

For, while no data have been made 
available, observation of this turbojet 
on the test bed-its size and general ex- 
ternal characteristics-leads to the con- 
clusion that it will be in the over- 
7000-lb.-thrust category. And it may 
well be that it will emerge as the 
world's most powerful jet engine. 

Designed and built at the company’s 
Gas Turbine division, the Orenda is 
slated, ultimately, to power Avro Can- 
ada’s jet fighter, the XC-100. While 
it’s likely that this craft will take to the 
air before the year’s end, it would not 
be powered initially by Orendas, since 
both craft and engine would be ex- 
perimental. 

► Compressor, Acccssorics-The Orcn- 
da's makeup is unusually clean. Its 
length, from nose to end of exhaust 
cone, is approximately 11 ft. 

The compressor is a straight-through, 
axial-flow unit, its inlet guide vanes ap- 
pearing about 61 in. high. 

Design philosophy is, apparently, 
that the aircraft accessories should have 
their own gearbox within the airframe, 
with just a drive from the engine. This 
would simplify "breaking” during en- 
gine change. 

Compressor casing slopes down to 
the rear and thus allows the engine ac- 
cessories mounted on it to be contained 
within the largest diameter of the en- 
gine-about 3i ft., at the cluster of the 
6 combustion chambers. 

Length of the compressor section in- 
dicates that it contains a minimum of 
13 stages. 

► Chambers, Nozzle Box— Approximat- 
ing about 14 in. in diameter, the com- 
bustion units seem to be the largest yet 
installed in any turbojet. Length-to- 
diameter ratio is usually small. 

Forward (cool) portion of the combus- 
tion chamber is aluminum alloy; aft 

After extensive test bed running, the 
expansion joints between chambers and 


the nozzle box were exceptionally clean, 
indicating no gas leakage. 

Soon after engine shutdown, it was 
possible to hold the hand on the for- 
ward portion of the nozzle box. Ap- 
parently this section is air cooled. Aft 
portion of the box, somewhat hotter, is 
probably insulated. 

►Suspension — Engine supports are 
located at diametrically opposed points 
on the sides of the nozzle box forward 
section, probably because this part is 
sufficiently cool' to allow its use as a 
structural member. 

Suspension at the compressor is ac- 
commodated via an ingenious toggle 
linkage from a pad on either side to 
the casing bottom. 

This arrangement would probably al- 
low all four points to take the loads 
regardless of aircraft distortion. 

► Clear Exhaust— An impressive feature 
of the Orenda is the remarkable clarity 
of its exhaust— an indication of high 
combustion efficiency. 

From outside the test house, an en- 
gine start was observed through the 
muffler attaching to the tailpipe. There 
was merely an instantaneous puff of 
flame back at the engine-indication 
that turbine blade life will be high. No 
smoke was visible. 

This impressive jet points up the 
high degree of self-sufficiency and de- 
sign and production perfection attained 


through all-Canadian efforts. Consider- 
ing that it is but their second major 
venture in the turbojet field, Canadian 
engineers have given emphatic indica- 
tion in the Orenda that their talent will 
be a potent factor in jet progress. 

Pilot Warning Device 

A control stick "shaker” designed to 
give pre-stall warning to pilots flying 
high-speed military aircraft has been 
developed by the Safe Flight Instru- 
ment Coq>., White Plains, N. Y. 

Weighing only 20 oz. and mounted 
coaxially around the control stick, the 
new device imparts an unmistakable 
shaking motion whenever a stall is 
approaching. It is said to be more ef- 
ficient than a hom or red light normally 
used, because of the possible confusion 
with landing gear horns and various 
other warning signals in the cockpit. 

Operation of the stick shaker is con- 
trolled by SFI’s pre-stall sensing vane 
which is mounted on the leading edge 
of the wing. The sensing vane is de- 
signed to detect the approach of a stall 
under any conditions of load, accelera- 

Signals from the sensing vane actuate 
a motor in the shaker to drive a gear 
around the stick column. This gear 
carries an eccentric weight which pro- 
duces the shaking motion. 
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Periscopic Sextant: U. S., British Versions 

Fundamental differences of new navigational devices 
analyzed. Units standard on latest transport types. 


Britain and the United States simul- 
taneously have come up with different 
versions of an aeronautical navigation in- 
strunient— the periscopic sextant— speci- 
fied as standard equipment on the two 
latest transport types to go into opera- 
tion in the two countries. 

The American unit, produced by the 
Kollsman Instrument Division of the 
Square D Co., 80-08 45th Ave., Elm- 
hurst, N. Y., is being installed in Boeing 
Stratocruisers. The British instrument, 
specified for the Canadair "Four,” is 
made by Henry Hughes & Son, Ltd., 
whose agent is Smith Aircraft Instru- 


ments, Ltd., Cricklewood Works, Lon- 
don, N.W. 2. 

The Kollsman sextant has also been 
installed in Lockheed Constellations by 
airline operators— Pan American Air- 
ways, American Overseas Airlines, KLM 
Royal Dutch Airlines. KLM also uses 
the device on a DC-4 cargo craft. 

► Development Spurred— Conception of 
the periscopic sextant, whose develop- 
ment was hastened by a navigator meet- 
ing his death when blown through an 
exploded astro-batch, is a logical corol- 
lary to the advent of high-speed, pres- 
surized aircraft. 


It eliminates the appreciable parasite 
drag set up by the astrodome (no longer 
required), saves weight, does away with 
unpredictable optical abberations and 
allows the navigator complete security 
while he is making his observations. 

Furthermore, the installation of this 
sextant is considerably lighter and 
simpler structurally, than providing for 

► How Mounted-Both the American 
and English instruments consist of 
two separate units— mounting and the 
sextant. The mount is built into the 
upper portion of the fuselage as a perma- 
nent fixture; it need not be on the cen- 
ter-line of the aircraft. 

Tire Kollsman support consists of a 
giinbnl-mounted ring which allows the 
sextant to swing in an arc of 15 deg. to 
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REDESIGN TRIMS LENGTH 5% INCHES, 
CUTS UNIT COST $ 5.70 


Redesign with Truarc Rings helps save $5.70 per 
unit for Wayne Home Equipment Company, Inc., Fort 
Wayne, Ind. It gives them a more compact product, 
eliminates a separate bearing pedestal and a skilled- 

nance-free mechanical seal instead of old type 
stuffing box. 

Redesign with Truarc Rings and you too will cut 
costs. Wherever you use machined shoulders, nuts, 
bolts, snap rings, cotter pins, there's a Truarc Ring 
that does a better job of holding parts together. 

easy lo assemble, disassemble. Always circular to 
give a never-failing grip. They can be used over and 

Find out what Truarc Rings can do for you. Send 
your blueprints to Waldes Truarc engineers for indi- 
vidual attention, without obligation. 



REDESIGN WITH 5 TRUARC RINGS 
GIVES THESE BIG SAVINGS 

• Cuts length 5 '/■ inches 

• Cufs total labor 15.3% 

• eliminates skilled-labor 
grinding operation 

• Saves 38.3% materials 

• Allows use of stock-size 
shaft, smaller bearings 

• eliminates separate 
bearing pedestal 

TOTAL UNIT SAVING . . . *5.70 
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compensate for variations in the attitude 
of the aircraft and to facilitate location 
of stars. 

The Hughes unit has a ball-socket 
arrangement for a swing of 8 deg. 

Both instruments may be rotated 
360 deg. in azimuth. 

Each mount is provided with a shut- 
ter flush with the fuselage skin, seal- 
ing the orifice when the sextant is not 
in place. The shutter is controlled by 
a lever attached to the mount and when 
the sextant is placed in position, no 
appreciable loss of pressure is evident. 

Portion of the Kollsman periscope ex- 
tending into the airstream measures li 
in. in diameter, H in. in length, while 
same dimensions for the Hughes unit 
are 2i and 3 in. respectively. 

► Indices, Magnification— Both instru- 
ments are equipped with an azimuth 
scale. The American unit has an in- 
dependently rotatable compass rose 
marked off in increments of two degrees. 
There are two indiccs-one fixed, denot- 
ing the plane's heading, the other 
movable with the sextant, indicating the 
direction of the observed body. Mount- 
ing of the sextant thus permits determi- 
nation of both the relative or true bear- 
ing and also the altitude of a celestial 
body. The English instrument operates 
in essentially the same manner. 

The Kollsman sextant has a two- 
power magnification with a true field 
of 15 deg., while the Hughes device has 
a magnifying power of four and a 7i deg. 
field. It has been suggested that a flat 
viewing port be incorporated in the fuse- 
lage adjacent to the sextant, thereby 
providing a means for scanning the 
heavens to select stars to be used as 
references. 

► Observation— With the American sex- 
tant, observations may be made at any 
angle between —10 and +92 deg. in 
elevation, while coarse and fine adjust- 
ments (15 and 3 deg. per revolution, 
respectively) are provided for rotation of 

The original counter, showing the 
altitude in degrees and minutes, at first 
gave trouble, but this has been remedied 
by substituting a mechanism of Kolls- 
man manufacture. 

The eyepiece is adjustable from —2 
to +2 diopters and eight filtering 
glasses of varying values are provided to 
reduce the sun’s brilliance, as required. 

The British instrument differs in that 
the angle is controlled by a 10-deg. ad- 
justment and a fine altitude control ex- 
tending over about 14 deg. adiusted in 
either direction at two speeds via a servo 
motor operated by a rocker bar. 

Thus the navigator can “chase” his 
bubble merely by alternating the pres- 
sure on the rocker bar with his first and 
second fingers, and great accuracy of 
setting coincidence between object and 
bubble is achieved. 

(Continued on page 26) 
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Shades ate also provided to reduce 
the brilliance of a bright sighting object. 

► Horizontal Reference— An interesting 
feature of the Kollsman sextant is the 
incorporation of a small (4-in.) stainless 
steel mirror which, by reflecting light 
directed to its surface through a narrow, 
red-colored slit to a beam-splitting 
pellicle and thence to the eye piece, es- 
tablishes the horizontal reference line 
instead of the conventional bubble. 

The mirror, balanced on a concave 
jewel, circumferentially mounts a conical 
skirt whose pendulous action maintains 
it in a horizontal plane. Entire unit is 
in a housing containing silicone oil for 
damping purposes. 

The horizontal reference appears on 
the field as a red line of variable in- 
tensity subtending about 7 deg. long 
and 1 min. in width. The straight hori- 
zontal line greatly facilitates accurate 
collimation and obviates the need for 
an astigmatizer. Also, no parallax exists 
between the reference and the observed 

By contrast, the Hughes unit is 
equipped with a bubble horizon which 
gave such excellent service in the Mark 
9 sextant. It is illuminated by two 
types of lighting. One, for use by day. 
shows a black bubble on a bright field: 
the other, for night use. shows two red 
spots in a straight line. When using the 
latter type, the star is sighted in the 
imaginary straight line joining the two 
red spots. 

► Integrating Mechanism— A Dicmal- 
Black integrator is incorporated in the 
body of the American sextant. This 
mechanism effects a continuous, moving 
average over any observation period np 
to two minutes, after which it shuts off 
the horizon lighting circuit. 

One advantage of this integrator is 
simplicity of operation— a single lever 
sets and winds the unit: and since it is 
continuously integrating altitude against 
elapsed time, it may be stopped at any 
time short of the two-minute cycle and 
the average altitude for that period is 
obtained directlv from the counter. 

A dial graduated in seconds indicates 
the half time of the observation, which 
indication may be added directly to the 
time of start to give the mean time ot 
the average altitude. The integrator 
will indicate the elapsed time of observa- 
tion to an accuracy of one second or 
better. 

The British integrating mechanism 
functions in very much the same man- 
ner in that it is also onerated bv a 
single lever (which must be reset four 
times to complete a full operating cvcle) 
and gives average altitudes for periods 
up to two minutes. It is powered, how- 
ever. bv a constant speed electric motor. 

► Moisture Control— Tube of the Kolls- 
man sextant is filled with drv air and 
hermetically sealed to prevent conden- 
sation when the tip is extended into the 
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atmosphere. As a further precaution, a 
small amount of silica gel within the 
tube is visible through the prism win- 
dow to indicate moisture. 

The optical system within the tube is 
supported independently, thus protect- 
ing it from shock and mitigating the 
effects of changing ambient tempera- 

To guard against condensation and 
misting in the Hughes unit, a heating 
coil is fitted inside the top of the peri- 
scope tube. Temperature is controlled 
by a thermostat. 

Although reaction of navigators to 
the Hughes sextant is not known at this 
moment, those who have used the Kolls- 
man instrument are enthusiastic over its 
ease of operation, half an hour being 
considered adequate to become thor- 
oughly checked out in its use. 

Undoubtedly a great asset to the men 
who use it is that need for an astro com- 
pass is eliminated. This will not only 
facilitate the navigator’s job, but will 
also permit him to perform his work 
more rapidly-of increasing importance 
as speed of aircraft points towards the 
superson ic.— G.C. 


British Starter 
For Turbine Engines 

A high-power output starter— Type 
T.S.C. 50— for cranking a turbine en- 
gine to starting speed in a reasonably 
short period has been developed by 
Plesscy Co. Ltd., Ilford, Essex, Eng- 
land. Weight of the unit is 50 lb. 

Designed to give approximately ten 
times the output of the company’s L- 
type unit for piston engines, the turbine 
starter burns 1 5 times the cordite con- 
tent of the latter’s cartridge charge over 
a working period of two seconds, afford- 
ing a maximum energv output of 
50,000 ft.-lb. 

The starter carries six cartridge bar- 
rels in a circular cluster. Two cart- 
ridges arc fired simultaneously through 
nozzles at opposite points. The high- 
temperature, high-velocity gases arc 
directed to a turbine wheel system hav- 
ing two contra-rotating wheels with no 
stator blades between them. 

A reduction gearbox combines the 
motion of the contra-rotating shafts and 
brings peak speed of the output shaft 
to 10,000 rpm., against a corresponding 
rotor speed of 40,000 rpm. 

A multi-plate dutch in the final drive 
shaft absorbs peak loads during engage- 
ment. To render the starter safe in 
event of failure of any part of the drive, 
an overspeed device limits rotor speed. 

Lubrication of bearing and gear train 
is via a built-in pump. At each start, 
the pump meters the required quantity 
of oil from the main turbine engine. 
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Avionics 


Flying Lai) Tests Airline Radar 

Suitability of devices for in-flight definition of weather 
and as navigation aid being proved by airline and Navy. 

equipped with a scope, was able to over- 



important new uses for airborne 
radar, aimed at improving air-to-ground 
reference for bad weather navigation 
and permitting pilots to "sec" ahead and 
avoid treacherous storms, have been de- 
veloped by American Airlines in con- 
junction with the Navy. 

The latest radar applications were 
demonstrated recently tor the first time 
aboard AA's Convair-Liner flying lab- 
oratory, "Gamma,” during a moderately 
stormy trip along the Eastern Seaboard. 
The research craft was equipped with a 
modified APS- 10 airborne search radar 
set and other special devices. 

An Aviation Week reporter watched 
Robert W. Ayer, American's assistant 
director for operational development, 
guide the plane through soft spots in 
the storm utilizing a radar scope in the 
passenger cabin. 

► Enables Identification— Ayer was able 
to identify the type of weather ahead 
and its most turbulent areas by means 
of "weather images" which appeared in 
the scope in varying forms and inten- 
sity. He pointed out that the images 
are distinct enough for an experienced 
operator to identify line squalls, heavy 
and light rain, hail and icing conditions. 

► Navigation Aid— Besides revealing the 
type of storm ahead, the radar set can 
be switched to piclc up ground contours 
through the thickest weather. Ground 
images were clear enough to guide the 
“Gamma” along the coastline between 
New York and Boston when visibility 
hardly extended beyond the wingtips. 

At times, the engineer actually flew 
the plane from the cabin using the 
scope, a duplicate set of flight instru- 
ments and an auto-pilot controller. 
However, the pilot in the cockpit, also 


“Avionics” 

coined by Aviation Week as a 
simple and much needed term to 
describe generically all the appli- 
cations of electricity to the field 
of aeronautics. 

You will see the word fre- 
quently as Aviation Week 
brings its readers more and more 
news of highly important devel- 
opments in the field of ground 
and airborne electrical equipment. 


ride this "back-seat driving" at any 

AA engineers have found the versa- 
tile radar set also can be used to: 

• Determine true ground speed quickly 
and accurately. 

• Guide aircraft around hills and moun- 
tains when pilots are forced to operate 
below level of surrounding terrain obsta- 

• Estimate altitude within plus or minus 
10 percent accuracy. 

• Navigate any track with reference to a 
single ground beacon or approach a run- 
way with beacons at each end. 

• Indicate whether plane is right side 
up during blind flight; gyroscope is only 
other instrument which can perform 
this function. 

Ayer believes the 3i years of experi- 
mentation carried out by his group with 
the Navy has proved three important 

• Airborne radar should have an antenna 
which is stabilized against roll of the 
airplane to maintain a horizontal aspect 
in relation to the ground. 

• Pilots can effectively make use of radar 
in addition to their other duties while 
flying two- or four-engine aircraft — 
eliminating need for a special operator. 

• Radar has developed sufficiently to be 
used in commercial craft— its adoption 
by airlines would increase further the 
safety factor in flight operations. 

► Weight Factor— The carrier distrib- 
uted to manufacturers over two years 
ago complete specifications for radar it 
believed would be satisfactory for airline 
operations. It asserts, however, that until 
recently, industry opinion had not 
"jelled sufficiently to result in a produc- 
tion radar.” As installed experimentally 
in the “Gamma", the present equip- 
ment weighs about 300 lb. But Ayer 
thinks this weight eventually will be 
sliced in half with development of pro- 
duction models. 

The APS-10 search radar was devel- 
oped several years ago by General 
Electric Co., Syracuse, N. Y., for the Air 
Force and Navy. It is a 3.2 centimeter 
wave length, 9375 million cps. set hav- 
ing a scanning antenna located in the 
radome on the nose of the plane. The 
antenna has a 360-degree azimuth 
sweep, effective for 240 degrees (for- 
ward-looking) on the Gamma, and a 
tilt of 1 degree up and 10 degrees down. 
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in Republic F-84 Thunderjets 
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meats with the APS-10 set have resulted sighting on stars through an opening if. ponets up to 50 lb. to create a load 25 

in development of an improved installs- the factory roof. A super-accurate clock times the force of gravity also will be 

h is stabilized against roll of the watching gyro "drift.” North Ameri- 100 lb. to ten times the force of gravity. 



North 
Guided Missile Study 

Construction of a new research lab- 
oratory for solving some specialized 

S^t*tas*l^n"mmoim«x , r| l{ *^ "North 
the company’s Downey, Calif, plant. It 
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Bigger Value for Every Job 

CHEVROLET ADVANCE-DESIGN TRUCKS 

It takes a truck operator to 
really evaluate a truck. Yes, 
the man behind the wheel is the one who 
can best appreciate the worth of powerful 
yet economical performance . . . extraordi- 
nary load capacity . . . lasting quality, 
ruggedness and handling ease, lie's the one 
who recognizes the advantages of new, 
improved features— of greater comfort and 
convenience for the driver. And these men 
in the drivers’ seats— these experienced 
truck operators across America— know that 
Chevrolet trucks deliver more of the value 
factors they want. They know that Chev- 
rolet trucks cost less to operate, less to 
maintain, and have the lowest list prices 
in the entire truck field. That’s why they 
use more Chevrolet trucks than any other 
make! Your Chevrolet dealer will give you 
the facts in detail! 

CHEVROLET MOTOR DIVISION. General Mama Corporation. 

DETROIT 2, MICHIGAN 
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out involving significant penalty. 

In other words, if such equipment 
were added to an existing Air Force 
fighter it might involve a weight in- 
crease of 5-10 percent, whereas, by pro- 
viding these installations in the origi- 
nal design no weight penalty per se can 
be said to have been paid. 

► Range Can Be Less— One of the basic 


How Navy Solves Its Jet Problems 


Engineering refinements to aircraft and carriers help 
lick difficulties of operating planes from shipboard. 


By Robert McLarrcn 

In the short space of just three years 
since the Navy’s first jet fighter made its 
initial takeoff from a carrier deck, its 
fleet of these planes has grown to more 
than 150 aircraft of a variety of types. 
And the operating problems have grown 

It was clear, in May, 1948, that the 
basic problem of operating jet fighters 
from a carrier could be solved by proper 
design. Early doubt about the jet’s in- 
ability to take off in the short distance 
of a carrier deck or take a landing "wave 
off” was dispelled quickly by experience 
with the McDonnell FH and F2H and 
the North American FJ jet fighters. All 
have been operated successfully from 
carrier decks. 

► Conditions Differ— The Air Force is, 
of course, operating more than 2000 jet 
fighters but problems of handling a jet 
fighter from a 6000-ft. runway and from 
a carrier deck often as short as 610 ft. 
differ considerably. Hie difference is so 
great as to demand special design re- 
quirements for the aircraft. 

The Naval jet must have a lower 
stalling speed (lower landing and take- 
off speed) than its Air Force counter- 
part. This is obtained by using greater 
wing area and, therefore, lower wing 
loadings in Naval craft. (Naval jet fight- 
ers, to date, exhibit wing loadings in 
the 35-45 lb. sq. ft. bracket, whereas 
USAF jet fighters extend from 55-75 
and higher.) 

► Lower Top Speed— This lower wing 
loading, at first glance a penalty paid for 
carrier deck limitations, actually gives 
the Naval jet fighter important perform- 
ance advantages. First, for example, this 
lower wing loading provides a superior 
rate-of-climb. Second, it produces a 
higher service ceiling and, third, it pro- 
duces greater maneuverability at nigh 
altitudes. 

Thus, in all the important combat 
characteristics save one — speed — the 
Naval jet fighter has an important ad- 
vantage over its land-based counterpart. 

But lower wing loading means lower 
top speed, and in this one consideration 
the Naval fighter may always be ex- 
pected to be slightly inferior. 

► Penalty Small-Proper design, how- 
ever, can minimize this penalty, as well 
as others inherent in the carrier fighter. 

For example, the necessity for a 
stronger landing gear and supporting 
structure (to absorb landing impact 
aboard ship), carrier deck arresting gear 
hook, catapult fittings, etc., can he 
accommodated in a fighter design with- 


Naval jet fighter features contributing 
directly to its reduced wing loading is a 
comparatively reduced fuel load. The 
Naval jet can afford a lesser "built in” 
range than the Air Force fighter because 
the great portion of its range is in- 
trinsic in the carrier itself. 

This by no means indicates a lack of 
Navy interest in aircraft range, since 
every effort is made to provide the 
maximum practicable in each new de- 
sign. 

However, the tactical problem is en- 
tirely different in the two types. Hie 
Naval fighter can execute an intercep- 
tion 1 , 2, 3000 mi. from shore by using 


you can se SURE., if ir& 

YVfestinghouse 


Micarta 

CUTS DEAD WEIGHT UP TO 80% 


AVIATION WEEK, Oc 


cr 17, 1949 


© © © 




facts to remember about 


when you specify aircraft fasteners 


SPEED NUTS cost less . . . weigh less than any other 
self-locking aircraft fasteners. 

They’re easier to install . . . easier to remove. 


Provide greater resistance to vibration loosening. 


Thousands of SPEED NUTS', 
SPEED CUPS', and SPEED 
CLAMPS' are designed specifi- 
cally for aircraft applications. 



TINNERMAH 



the carrier to cover all but the last 3-600 
mi., whereas Air Force fighter intercep- 
tion is limited to 1000 mi. or less. 

While remarkable progress has been 
made in the past five years in aircraft 
design and propulsion, carrier facilities 
and equipment for handling this prog- 
ress have not kept pace, for obvious 
reasons. 

The 65,000-ton carrier United States 
was to have incorporated most of the 
lessons learned in jet fighter operation 
over the past few years, but its cancel- 
lation has forced the Navy to concen- 
trate attention on bringing its existing 
carriers up-to-date to the extent possible 
with available funds and the characteris- 
tics of the individual ship. 

The airplane itself must be modified 
to accommodate some of the problems 
inherent in its gas turbine powcrplant 
and in its operation from the aircraft 
carrier deck. 

► Power Indication Problem— One of 
the hardest-pressed sections of the Navy 
Bureau of Aeronautics is the Instru- 
ments group. Not only does the gas 
turbine powerplant demand special in- 
strumentation but the greatly increased 
speed of the jet aircraft has "posed new 

One of the basic problems at the 
moment is the development of a power 
indicator for jet thrust. Reciprocating 
engine aircraft have a variety of instru- 
ments for informing the pilot of opera- 
tional conditions. For example, the 
combination of a tachometer and a 
manifold pressure gage give him a good 
indication of engine power. On later 
aircraft a bmep. gage was available to 
indicate power, and on more recent 
types a torquemeter is available to give 
a direct indication of the power being 
developed by the engine. 

► BuAcr Approach— However, the prob- 
lem of indicating thrust of a turbojet in 
flight is complex. Existing jet fighters 
have compressor rpm. and tailpipe tem- 
perature gages, both of which give an 
indication of engine output. However, 
a relatively minor change in engine 
speed can produce a major change in 
engine thrust. Also, thrust is affected 
by conditions of temperature, altitude 
and pressure. 

Static thrust is easily determined on 
the ground by mounting the aircraft on 
a stand and using its thrust to operate a 
scale (Aviation Week, Aug. 22, 1949), 
but this procedure is of little value to 
the pilot. 

Pilots of current jet types use the 
airspeed indicator and rate-of-climb 
meter as the best practical indication of 
thrust. But BuAer has developed an in- 
strument which automatically computes 
thrust from engine pressures and, after 
service tests, this new device probably 
will become standard jet fighter equip- 
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and high wing loading of jet fighters 
have widened their turning radius so 
that several miles are required for a si 
low turn. When required, fighter pil 
i by i 


w turn. When re 

tighten up these 

ing their angle of bank and these steep 
banks cause current attitude gyros to 
tumble. A new type of non-tumbling 
‘ w being installed 


on all new Naval jet fi 
a* tactical pr< 

rotation is its c 


from the aircraft electrical system, 
which, upon malfunctioning or interrup- 
tion by gunfire, leaves the pilot without 
instruments. BuAcr has developed a 
compressed air bleed from the engine 

bank indicator. 

Future jet fighter instrumentation 
will utilize this air-operated unit in 
conjunction with electrically operated 
compasses and gyro horizons, so that in 
the event of failure of the latter two 
the pilot will still have an indication of 
the plane’s attitude. 

► Angle, Fuel Indication— An angle-of- 
attack indicator also is being installed 
on all new Naval jets. An important 
difference between the jet and conven- 
tional fighter is the former’s greater per- 
centage of gross weight devoted to fuel. 
This large fuel load and its rapid con- 
sumption make a considerable differ- 
ence in stalling speed between full and 
near-empty tanks. 

Since carrier landings arc made on 
the basis of approach angle rather than 
approach speed, the aircraft angle of 
attack on final approach must be held 
the same, regardless of airspeed. Lighter 
craft will land more slowly, heavier 
planes faster, but both will maintain the 
same angle of attack. Hence, an angle 
of attack indicator in a carrier based air- 
craft is a vital instrument. 

High fuel consumption is rendering 
an accurate and compact fuel flow- 
meter a necessity aboard Navy fighter 
planes and this will soon be standard 
equipment. Most promising design now 
being tested is integral with the fuel 
quantity gage so that the same instru- 
ment shows the rate-of-consumption 
and the amount of fuel remaining. A 
special modification of this instrument 
gives a reading in minutes of flight re- 
maining. 

► Radar. Armament— Electronic equip- 
ment is a fast-moving field of activity in 
BuAer. A new radar gear is now being 
installed in the noses of its new jets. 
Designed for both interception and navi- 
gational use. this equipment is superior 
to current APS-19 units. Another de- 
vice demanded hv pilots is VHF homing 
equipment, to simplify the navigation 
problem in fast-flying jet craft, and this 
is now standard for all new jet models. 

The standard .50-cal. machine gun 
has proved impractical aboard jet craft 
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because of greatly increased rate-of- 
closure and reduced firing time. The jet 
pilot can no sooner get his target lined 
up than he must break off to avoil col- 
lision. Therefore, 20mm. cannons, be- 
cause of their greater range, are now 
standard equipment on all new jet 
fighters. 

► Starters-Greatly increased starting 
loads of the gas turbine engine has 
created a demand for larger and larger 
starter capacities. While a piston engine 
starter has an output of 2-4 lip., jets 
require from 10 to 250 hp. just for 
turning them up to required speed for 
firing. 


of starting systems but presently is con- 
centrating on development of the 
AiRcsearch gas turbine-compressed air 
system (Aviation Week, Dec. 27, 
194S), affording 66 hp. for starting, 
weighing only 88 lb. 

Although the present unit is too 
heavy and bulky for jet fighter instal- 
lation, refinements for weight reduction 
are being studied. 

► Carrier Facilities— Improvements in 
the carrier and its equipment are being 
made to accommodate the special prob- 
lems of jet fighters. The increased fuel 
capacity and consumption of jet fighters 
has multiplied carrier fuel handling dif- 
ficulties. To cope with this situation, 


the Essex-class carrier conversions in- 
clude a pumping rate three times that 
tormerly available. 

Degassing tacilities are being im- 
proved, additional tuel capacity is being 
provided. And many additional pump- 
ing stations are being installed. 

All Naval jet fighters arc catapulted 
when loaded to maximum military gross 
weight and higher capacity catapults arc 
being installed. BuAer has conducted 
studies of methods for automatic cata- 
pult "spotting" in which the fighter is 
taxied into position over the catapult 

Power outlets for starting are being 
provided adjacent to the catapults. Serv- 
icing power outlets are being added 
along the edges of the flight and hangar 

The comparatively short turbojet 
overhaul time has greatly increased the 
frequency of engine removal. Accord- 
ingly, additional engine stowage is being 
provided, and additional engine hoists 
installed. 

► Deck Cart— Until the new engine 
starting equipment is installed in fight- 
ers, auxiliary power from deck carts will 
be used. 

The current system consists of a 
conventional Jeep with eight batteries. 
It is driven about the flight deck to in- 
dividual aircraft during the starting 
phase of operations. As maneuverable as 
this classic vehicle may seem to some, 
it is not satisfactory for the tight work 
demanded among closely packed fight- 

A new truck is being developed by 
O. F.. Szekclv & Associates, Phila. This 
unit is a three-wheel design with the 
front pair of wheels fixed and the rear 
wheel maneuverable via a vertical steer- 
ing wheel. The unit can turn in its own 
radius. It mounts a gasoline-driven 
generator affording 24v. d.c., weighs 
2200 lb. 

► Oxygen— The problem of oxygen sup- 
plv is being explored but it is complex 
and requires highly specialized equip- 
ment. The Navv has tested the liquid 
oxvgen converter unit, built bv Eclipse 
Pioneer division of Bendix Aviation 
Corp. and based on a National Bureau 
of Standards design (Aviation Week. 
June 1 5. 1949). but the size and weight 
of this equipment, while suitable for 
multi-engine aircraft, makes it imprac- 
tical for jet fighter use. 

However. NBS has developed a unit 
with a 2.5-liter capacity that weighs only 
16 lb., compared to 22.4 lb. for the 
standard pilot's oxygen cylinder. 

Problem of protecting this unit from 
gunfire is important. The current oxy- 
gen tank will withstand shrapnel or any- 
thing but a direct hit by a .50-cal. bullet, 
whereas the liquid oxygen tank will not. 
Hence, armor plate must be installed 
around this unit and its weight-saving 
feature is lost. 
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New Metal-Forming 
Process Developed 

A new process, called Marforin, 
which promises to reduce greatly the 
cost of producing formed sheet-metal 
parts, has been developed by tool re- 
search engineers at the Glenn L. Martin 
Co., Baltimore, Md. 

The method is claimed to permit 
faster production of many formed parts 
and, at the same time, cut down the 
need for expensive tooling and labor. 
According to Martin president, C. C. 
Pearson, the new process may save 
hundreds of thousands dollars annually 
for the aircraft industry. 

Principle feature of the method is 
the precision control of the pressure 
curve for the forming cycle of the part. 
This permits pieces to be formed free 
of wrinkles and reduces spring-back to 
a minimum. It enables an operator to 
make complex parts, involving draw ing, 
shrinking and stretching, at the rate 
of 50-120 per hr., yet hold tolerances 
to ±.002. 

Stainless steel exhaust stacks, for ex- 
ample, reportedly can be produced ten 
times faster than with conventional 
methods-50 units per hr. compared to 
a drop-hammer rate of 3-5 units per hr. 
—with variations in material thickness 
rarely exceeding 5 percent. 

The process can be utilized to form 
and trim flanged pieces such as aircraft 
nose ribs. The finished part is said to be 
entirely free of wrinkles and to have 
negligible spring-back. No flutes are 
needed to absorb excess metal, because 
it is shrunk into itself to give a smooth, 
constant-gage flange. 

According to the company, prelim- 
inary tests indicate the process can be 

• Form sheet-metal to compound curv- 
atures with deep-drawn flanges, without 

• Make deeper draws in hard metal 
than is possible with conventional tccli- 

• Eliminate finishing of parts by hand 
as now is required on those pieces 
formed on rubber in hydro-presses and 
on some die-formed parts. 

• Shear, as well as form parts, in the 
same operation. 

• Form several different parts having 
complicated contours, but similar pres- 

Other advantages claimed for the 
method are that it will maintain prac- 
tically uniform wall thicknesses from 
the blank to finished part, will not 
affect surface finishes of the metal and 
coatings, and will leave parts relatively 
free of internal strain concentrations. 
It is said the Marform process also can 
be easily adapted to hot forming pro- 




Elimniiile guesswork ... hit the specified pressure right to 
the correct inch or foot pound! You can do it every time 
with a Snap-on Torqometer because you can see the applied 
torque as the bolt is tightened. As a result, any faulty con- 
dition that might be caused by inaccurate or unequaled bolt 
tightening is eliminated. 

Snap -on Torqometers are available in sizes ranging from 
zero-30 in. lbs. to zero-2000 ft. Ibs. Snap-on Torqometers 
and all other Snap-on tools are available through a nation- 
wide, direct -to -user tool service. Look for the "Snap-on 
Man" ... he calls regularly. 

SNAP-ON TOOLS 
CORPORATION 

802oT~28th^ Avenue 
Kenosha, Wisconsin 
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Weighing only 4 lb. 4 oz., model 
LR-5BN receiver has continuous tuning 
for all VHP tower, radio range and 
VOR reception facilities. With dimen- 
sions of 3 ft X 6ft X 714 in., unit takes 
no more mounting area than two stand- 
ard aircraft instruments. 

Model RT-10CII transmitter is 2 
watt, 6 frequency unit weighing only 13 

^Measuring 31 x 31 x 7 in., it fits 
mounting hole. 


Blower for Aircraft 

For cockpit cooling and frost dissipa- 
tion, lightweight, axial-flow blowers, of- 
fered by Rhodes Lewis Co., 400S W. 
Jefferson Blvd., Los Angeles 16, Calif., 
are represented to produce exception- 
ally high air output for size of units. 

Made of aluminum alloy with airfoil- 
section blades, blowers are designed for 
operation with a.c. or d.e. motors. Ca- 
pacity of 3-in. model (shown) is 70 
cfm. of air with no static head. Weigh- 
ing 1 lb. 9 oz. complete with motor, 
this unit is provided with single locking 
knob and double swivel for universal 
mounting. 

Larger, 5-in. blower lias 250 cfm. 
output with static pressure of 2 in. of 
water at outlet. Device weighs 2.5 lb. 
with 400c, a.c. motor. 



Small VHF Radio 

"Instrument type” VI IF receiver and 
transmitter, developed by Lear, Inc.. 
110 Ionia Ave.. Grand Rapids, Mich., 
is compactly designed set specially suit- 
able for installation on panels where 
space is limited. 



Paint Spray Booth 

Roto-W ash paint spray booth, pro- 
viding suction of paint laden air at both 
top and bottom o( water curtain is of- 
fered by Newcoinb-Detroit Co., 5741 
Russell, Detroit 11. Mich. 

This pre-asscmbled machine is repre- 
sented to afford cleaner, healthier work- 
ing conditions by creating more even 
flow of an across face of booth, trap- 

spray, and by pre-washing air before it 
enters the regular washing section of 
the booth. 

Entire washing action is created by 
suction from exhaust fan. Air entering 
through top is pre-washed as it passes 
down rear of water curtain, while air 
passing underneath is washed as it goes 
through water cascading from curtain 
into tank. Both streams of air ^aiul 

carried in scrubbing torrent where air- 
stream direction is reversed twice as it 
impinges against metal baffles. As air 
leaves wash, velocity drops sharply, sepa- 
rating it from water. Remaining drop- 
lets of water are removed as air passes 
through moisture separator before en- 
tering exhaust fan. Paint-laden water 
settles in tank as sludge. 



Small DC Motor 

A I 100-hp. dc motor stated to be 
useful for any application requiring 
linear or rotary motion, such as opera- 
tion of wing flaps, pumps, lifts, and 
fuel, oil, or air valves is offered by 
1'Iectro-Airc. Inc., 11439 Vanovven 
Street. North Hollywood. Calif. Run- 

10.000 rpin. at 28 v „ but motor is said 
to be adaptable to many other torque 
and speed requirements, and to specific 
plans and housings. Having a compact 
brush and brush holder, weight of de- 
vice is given as 1 5 oz. Size (excluding 
worm gear) is 2.S57 in. x 1.75 in. dia. 
Mounting plate is 2.7 in. x 3.4 in. 



Industrial Wheels 

"Alcorn" line of aluminum core rub- 
ber tread industrial wheels in 6, 8, and 
12-in. sizes is announced by The Bas- 
sick Co., Bridgeport, Conn. Units use 
caged-type roller bcarngs and arc repre- 
sented' In have^nevv. highly resilient. 

According to company, wheels arc 
50 percent lighter, just as strong and 
cost less than wheels with iron or steel 
cores. Special sizes and tread com- 
pounds are available. 
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HILLER 360 LINE, assembling three ’copters weekly, was recently shown to stockholders. 


Hiller 360 Output Nears 100 Mark 

Five basic models of two-place rotary wing craft are in 
production. Company has obtained $1.5 million credit. 


More than 4000 United Helicopter, 
Inc., stockholders attending the annual 
Palo Alto, Calif, factory open house 
heard President Stanley Hiller, Jr., an- 
nounce a new order for five ’copters 
and describe the firm as “the world’s 
largest manufacturer of commercial 
rotary wing aircraft.” 

Hiller said that production is now 
up to three planes per week. The basic 
craft itself is now being produced in 
five different configurations, and stock- 
holders were treated to demonstrations 
of crop dusting, spraying, power line 
inspection, rescue operations and nor- 
mal flying. 

► Sales Specialization— Twelve full-time 
distributors are selling the 360, Hiller 
said, and each concentrates most heav- 
ily on a form of sales associated with 

As examples, he cited Rotary Wings, 
Inc., of Sacramento, Northern Cali- 
fornia distributor which specializes on 
the agricultural market; and Pacific 
Helicopter Co., Southern California 
distributor, which has been developing 
personal transportation and other mar- 
kets associated with that part of the 
country. 

► Loans Permit Quantity Buying— 
Meanwhile, United Helicopters has ob- 
tained a 5500,000 line of credit from 
a combination of financial interests, 
including the Reconstruction Finance 
Corp., the Bank of America, and ‘‘pri- 
vate sources.” The credit will be used 
to reduce the cost of purchased parts 


and subassemblies by allowing place- 
ment of larger orders with subcon- 
tractors. With production of number 
100 Hiller 360 in sight, the company 
has already started placing orders for 
the second 100 craft. 

Canadair Readying 
F-86 Production 

While Canadair, Ltd., is preparing 
to produce the F-86 jet fighter, the pos- 
sibility is seen that the Orenda jet en- 
gine, designed and built in Canada by 
A. V. Roe, will be tested in a North- 
American-built F-86 to determine its 
suitability for use in Canadair's version. 

The Canadian defense department 
recently signed a $30 million contract 
with Canadair to build 100 F-86s for 
the Royal Canadian Air Force. 

Actual contract price-530, 2 11,190- 
breaks down this way; Airframes, 519,- 
029,000; airframe spare parts, $1,902,- 
990; production and machine tools, 
58,178,000; royalties, $625,000; publica- 
tions and ground handling equipment, 
5475.300. Engines, radios, armament 
and other special equipment will be pro- 
vided from other sources. 

The Montreal company, wholly- 
owned subsidiary of the Electric Boat 
Co., probably will begin delivery in 
August, 1950. The F-86 is to become 
standard fighter equipment for the 
RCAF, replacing the British-built de 
Ilavilland Vampire. 


As a direct result of this new con- 
tract, Canadair will finance a $2 million 
extension to Plant 1 at Cartierville near 
Montreal, providing over 200,000 sq. 
ft. of additional covered space. Of steel 
construction, the new building is to be 
315 by about 700 ft., and will be used 
for fabrication of aircraft parts and 
fabrication and assembly of tools, dies, 
jigs and fixtures. F-86 assembly will be 
done in Plant 2, also at Cartierville. 


PRODUCTION BRIEFING 


► Grumman Aircraft Engineering Corp. 
has placed a $1.5 million subcontract 
with Twin-Coach Co.’s Buffalo division 
raising to $7 million total subcontracts 
from Grumman to the company. Origi- 
nal contract was for center panels, outer 
panels and control surfaces for Grum- 
man. Latest contract is for spares. 

► Babb Co., Inc., has sold five AT-6s 
to the Danish Air Force for use as 
trainers. Aircraft will be overhauled by 
Skandinavisk Aero Industri, which then 
will be able to go into production for 
the first time since the war. 

►TEMCO (Texas Engineering & 
Manufacturing Co.) has received three 
new contracts from Consolidated Vul- 
tee for stretch forming of extrusions and 
tolled sections, fabrication of door 
handles, and design and fabrication of 
dies and other production tools for the 
B-36. Company has placed four new 
plants into full-scale operation, equipped 
for testing and overhaul of propellers, 
radio and radar equipment, instrument 
and hydraulic assemblies for military 
and transport aircraft. 

► Curtiss-Wright Corp. is offering a 
service and technical assistance plan to 
commercial operators of C-46 aircraft 
by making field representatives avail- 
able to aircraft operators who are using 
the covered military aircraft. C-W will 
also furnish supplementary publications 
and handbooks on all engineering 
changes and modifications as they are 
approved. 

► Glenn L. Martin Co. has been judged 
as having the best 1948 annual report 
of the aircraft makers by an independent 
board of judges for Financial World’s 
Annual Report Survey. United Aircraft 
Corp. and Douglas Aircraft Co. were 
runners-up in the industry. 

► Budds Aero Castings, Ine., Canaan, 
Conn., has announced a new metal cast- 
ing process which casts, molds, forges 
and coins a product to its finished state, 
eliminating 60-70 percent of machin- 
ing operations. Harold Budds, com- 
pany president, says the process is 
applicable to forming of all metals, in- 
cluding aluminum, steel, brass, bronze 
and copper. 
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347 Axial- Flow 
Turbojet Engine 
Another FEATHER-WEIGHT 


OIL COOLER Application 

Working closely with General Electric, Clifford designed and 
built an entirely new feather-weight all-aluminum oil cooler 
for the J47 axial-flow turbojet engine. Whereas oil coolers for 
conventional type aircraft engines generally require resistance 
to only 100 lb. surface pressure, these new coolers called for 
abilit y to withstand 500 lb. pressure or even more. 

Ifi the Clifford wind tunnel laboratory, largest and most 
modern in the'aerenautical heat exchanger industry, these 
rugged oil coolers are tested at 1000 lb., extra assurance of sat- 
isfactory performance under" actual flying conditions. 

Inquiries concerning feather-weight all-aluminum oil 
poolers for your application are invited. Clifford manufac- 

TURItfiTCOMEANY, 136 GROVE ST., WALTHAM.54, MASSACHUSETTS. 

Division of Standard-Thomson Corporation- Offices in New 
York, Detroit, Chicago, Los Angeles. \ 










IT TAKES ALL THIS 

to Type Test a Pesco 
High-Pressure Fuel Pump 

...pump enough gasoline to fill ISO tank 
cars at enough pressure to fill a stand- 
pipe 2,000 feet high 


gine operation. Though light in weight and small in size they 
feature “Pressure Loading”, Pesco’s exclusive, patented 
principle of gear pump construction that makes possible high 
volumetric efficiencies over a long service life regardless of 
wide extremes in temperatures and altitudes. 

High-Pressure Fuel Pumps are one of many vital jet and 
reciprocating engine and aircraft accessories that have been 
developed by Pesco. Write for complete information. 




AllTO-LITE engineering skills have developed and 
perfected a new 18MM Aircraft Spark Plug with 
automotive type electrodes. Flyers across America are | 

There’s An Auto-Lite Aircraft Spark Plug M-W 
For Practically Every Type U m 

Of Commercial and Civilian Aircraft ml m 


switching to this high quality, low cost aircraft spark 
plug made available by Auto-Lite. Money cannot 
buy finer aircraft spark plugs. Write for catalog. 
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THE ELECTRIC AUTO-LITE COMPANY 
Sarnia, Ontario 0 ■ , d Toledo 1, Ohio 

£?|d” ,i "?porlc ill pUig d MppdoUv" wilid' fir 
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Plan Urged to Boost Plane Utility 

Loening cites personal plane gains but calls for more 
technical development to achieve demands of public. 


A hard-headed program of selling 
aviation’s advantages as a transporta- 
tion medium and of technical develop- 
ment to overcome present deficiencies 
was urged by Grover C. Loening, aero- 
nautical engineer and NACA consult- 
ant, speaking at a recent Dayton section 
meeting of the Institute of the Aeronau- 
tical Sciences. 

Pointing out that long strides had 
already been made by the aircraft in- 
dustry, in developing both large and 
small planes for 300-milc-and-over trips, 
Loening urged more attention to the 
field of “shorter-range travel by air 
where airport limitations make the com- 
parison with other modes of transpor- 
tation so disadvantageous for aircraft.” 

► Longer Trips— Referring to longer 
trips, he said: "We can now say that 
with a 300 mph. cruising speed airlin- 
ers have achieved success. ... As to 
personal planes still using airports, we 
are up against what can be done with 
the wonderful new cars and the many 
new freeways available across the coun- 
try and around cities. 

“This means that a speed of not less 
than 150 mph. cruising, and better 
still, 200 mph,, would give enough ad- 
vantage over adverse winds and any 
other time-consuming items to make 
air travel highly advantageous in today’s 
excellent personal planes for distances 
of over 300 miles. Such speeds (actu- 
ally 150-170 mph.) are now already 
available either in (Beech) Bonanzas, 
(Ryan) Navions, Cessnas, etc., and busi- 
ness use of these fine planes is starting 
to become a reality and likely greatly to 
increase from the low production figures 
now in evidence." 

► Comfort Praised— Loening praised 
seating comfort in today’s personal 
planes, “as fine as any car."'and pointed 
out: “There is much promise clearlv in 
evidence for reducing the noise level 
of aircraft both externally and inter- 
nally to an entirely acceptable one.” He 
added that "structural reliability is 
within reach if we do not already have 
it. Highly developed aircraft in which 
a failure of structure or the power plant 
is as unthinkable and infrequent as it 
is in ^ motor cars, are practically here 

Radar and radionic devices, he fore- 
cast, will soon provide aerial highwav 
markers making the task of the pilot 


one not much more difficult than that 
of the auto driver. “The air route is in 
the process now of being organized into 
one that can be just as well marked as 
the automobile route,” he stated. 

► Relative Safety— Loening pointed out 
that aviation must be as safe as other 
means of transportation to compete 
with them. But lie pointed out automo- 
bile statistics prove: “If you have 
enough speed, enough reliability and 
comfort, enough ease of operation and 
a reasonable cost, the world will submit 
to the danger to get the result. 

“If we could get the statistics on 
driving at over 60 or 70 mph. it surely 
would prove more dangerous than fly- 
ing. There is no question that stream- 
liner train operation is much more 
dangerous per passenger mile than air- 
line operation per passenger mile,” he 
asserted. 

On the debit side of present day 
aviation Loening criticized: 

• Reactionaries in high places whose in- 
ability to mold their minds to a progres- 
sive 'future cause hindrances to avia- 
tion development. 

• Easy public acceptance of cliches, and 
later disillusionment. He referred to 
the public clamor for the backyard heli- 
copter and subsequent discovery it was 
not yet ready for mass marketing. 

• Technical prejudices against certain 
phases of aviation development, which 
are subject to reappraisal in light of new 
conditions, such as continuing preju- 


Tlu's single-place canard-type flying boat is 
an interesting experiment being conducted 
in private by a group of Curtiss- Wright em- 
ployees at Columbus, Ohio. Designed and 
built by Fred O. Arnoldi, it's stated to be 
prototype for a four-place craft embodying 


dice against seaplanes, and earlier preju- 
dice against monoplanes. 

• Price consciousness which keeps in- 
dustry from adding something new to 
an airplane because it will increase the 
price and make it harder to sell. "Fal- 
lacy in this,” said Loening, “is that you 
may not sell it to the same person but 
you will sell it to someone new who 
hasn’t bought any of the other aircraft 
because they didn't possess this qual- 
ity.” 

• CAA certification procedures which 
complicate, delay and increase the cost 
of development of a new type of air- 
craft. He pointed out that similar re- 
strictions are not invoked in construc- 
tion of automobiles, locomotives, or 

“The gentlemen who write these 
rules and regulations are neither inven- 
tors nor engineers nor developers. They 
are merely expert observers who are 
writing down the specifications for last 
year’s aircraft because that is the only 
kind they know about. And the engi- 
neer who wants to develop next year’s 
aircraft has to go laboriously through 
the process of having these rules altered 
so tnat his new idea will come under 
rules that didn’t exist until his idea 

“There is built up a vast fabric of 
submissions for approvals and regula- 
tions and inspection all predicated on 
two questionable fundamentals: 

• “That the buyer doesn’t know enough 
to know what lie is buying, and 

• "That the builder is an incompetent 
engineer who has designed something 
for the public market that is likely to 
fall apart. 

► Survival Test— “I do not need to re- 
view," Loening concluded, “the several 
instances of automobiles that were 
brought out and found dangerous and 
actually caused accidents and how 
quickly the public learned it and how 
quickly their business was ruined. The 


BOAT TESTED 

similar design features. This test version, 
dubbed the Frenarda, is of all-wood con- 
struction, and powerplant is a 50-lip. Con- 
tinental pusher. Plans now include removing 
tail-mounted fin- and-rudder, and placing of 
directional twin devices on float struts. 
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BRIEFING FOR DEALERS & DISTRIBUTORS 

NEW FOUR-PLACER— The long awaited four-placer which C. G. 
Taylor has been developing for the last three years has been quietly 
test flying over at Conwav-Pittsburgh Airport and is completing its ATC 
tests. Taylorcraft, Inc., showed the four-placer, the Tourist, to a few 
people in a hangar out at Cleveland at the time of the National Air 
Races but doesn’t plan to make a full national announcement on it for 
several weeks until quantity production and delivery schedules arc set. 

Meanwhile Taylorcraft has announced a 1950 line of two-placers 
including a S2195 Special Deluxe of 65 hp., and two 85 hp. planes, the 
Custom Deluxe, $2585, and the Sportsman, $2950. Planes feature 
improved visibility, new doors, new brakes, more luggage room. Sports- 
man has a special hand-rubbed paint job, carries starter, generator, stall 
warning indicator and navigation lights as standard equipment. 

92,658 AIRPLANES-Rcccnt statistical study of U. S. civil aircraft 
released by CAA shows that, as of Julv 1, there were 92,658 civil aircraft. 
Of these, '86,212 were single-engine planes, 4521 were twin engine, 532 
four-engine; 20 tri-motors, and one eight-engine plane (Hughes Hercules). 
New figures represent a careful sorting out by CAA of "deadwood" from 
previous listings, which carried planes after they had been retired from 
service for sundry reasons. Total figure is smaller than the 97.619 
reported as of Aug. 1, 1948, but CAA statisticians think most of the 
difference is in “dead" registrations of last year. Current manufacturing 
rate however, especially on personal planes, has dropped to a point where 
it is doubtful if enough new planes arc being produced in 1949 to replace 
those retired for various causes. 


CALIFORNIA STILL ON TOP-As was the case a vear ago, Cali- 
fornia leads the nation in number of planes with 10,452', only a slight 
variation from last year's 10,639. No. 2 state, Texas, showed a drop 
of more than 1000' planes, from 8148 to 7027. Other states in the 
first 10: Illinois, 4731; New York, 4460; Michigan, 4285; Ohio, 4180; 
Pennsylvania, 4140; Kansas, 2914; Indiana, 2710; Florida. 2553. These 
ten states together contained 47,452 planes or more than half the total 
in the country. 


KAMAN DUSTER— First of the Kaman twin-rotor duster model heli- 
copters to appear in the South, has been delivered to Capcl Distributing 
Co., Candor, N. C., sales agent for the Kaman Aircraft Corp. in North 
and South Carolina, Georgia and Florida. Upon completion of its first 
cotton-dusting mission the helicopter will be taken to Florida for winter 
"aerial application” work on vegetable and citrus crops. 

IIORNBLOWER CARNEY— Bill Carney, field sales representative 
for Van Dusen Aircraft Supplies, has mounted an extra-loud truck horn 
on the landing gear of his Cessna as a means of demonstrating the Safe 
Flight pre-stall warning indicator. The horn is in addition to the regular 
“beeper" in the cockpit which sounds off whenever the pilot gets dan- 
gerously near a stalling attitude. But Carney’s big bugle can be heard on 
the ground from 1000-ft. altitude, when he demonstrates various tvpes of 
stalls. 

WANTS PROOF— Sometimes it takes the aviation industry quite a 
long time to warm up to a new idea, as the action of the CAA’s new 
Airport Advisory Committee demonstrated recently. The committee 
recommended continuing construction of multiple-direction runways at 
airports “until there is proof of the practical value of devices such as the 
castcred landing gear which would tend to eliminate the necessity of 
more than single runways.” Meanwhile CAA technical men fiave 
already certificated the cross-wind gear in planes as big as the Douglas 
DC-3. Just how much more proof is required is an interesting subject to 
ponder. But to be on the safe side, “the committee recognized the useful- 
ness of the castercd landing gear and stated that single-strip runways have 
a place in aviation and should receive federal aid.” 

-ALEXANDER McSURELY 


automobile business is the striking ex- 
ample of the fact that the survival of 
the fittest is the best checkup of a stress 
analysis.” 

Loening forecast: 

• Existing good personal planes such as 
the Bonanza, Cessna, Stinson-Pipcr 
and Navion will continue to improve 
and be extended in practical business 
and farm uses. 

• That the private owner really wants 
the airplane which will fly from zero 
to 200 mph. This may be achieved 
either through a convertaplane with 
rotois for vertical lift and descent and 
fixed wing for high speed cross-country 
flying, or the slow-flying plane which 
uses an induced air flow over its wings 
to cause lift without translation. 

Tours Europe in 
Rented Piper 

Frank S. Jonas, Piper Aircraft Corp. 
export representative, has recently com- 
pleted a six weeks' tour of Europe dur- 
ing which he made a number of trips 
using a 115 hp. four-place Piper Clip- 
per. Longest was a six-day tour of 
2100 mi. through France, Italy and 
Switzerland, starting from Paris, mak- 
ing stops at Cannes, Milano, Alasso, 
Geneva, Bern and Scion, and returning 
to Paris. The plane was owned by Uni- 
Air of Paris, one of a number of firms 
which has planes available for charter 
for business travel in Europe. 

Jonas made another flight in a Piper 
to Frankfurt. Germany, where he re- 
ported interest in personal planes was 
very high among American military per- 

Thc Piper export representative said 
that gasoline appeared to be readily 
available, and that there were no hin- 

ing except in Germany. 

Jonas believes that American busi- 
ness men who find extensive travel in 
Europe necessary can save time and in- 
convenience by using available charter 
personal aircraft, and that the saving, 
both in time and greater area covered, 
will compensate in many cases for any 
extra expense involved. 

Trade Group Elects 

Clay Swaim of Salisbury Aircraft 
Service was elected president of the 
North Carolina Aviation Trades Assn, 
at the recent annual meeting in Ashe- 
ville, N. C. He succeeds R. S. (Bob) 
Northington, vice-president of Pied- 
mont Aviation, Inc., Winston-Salem, 
who advanced to chairman of the 
board of directors. William H. Dunn, 
president of Air Progress, Inc., Wil- 
mington, was named vice-president, and 
B. J. Holleman, Jacksonville Airport, 
Inc., was elected secretary-treasurer. 
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£^\lR RESCUE 

Over faraway jungles, deserts and mountains, helicopters of the USAF Air Rescue 
Service have flown in search of stranded airmen and passengers. The helicopters 
got there because they have been given a "mother” ship — the Fairchild Packet — 
that transports them over distances far beyond their range. Thus, our Air Force has 
added a new ability to the versatile Fairchild Packet— increasing the importance of 
its part in the development of modern airborne military tactics. 



AIR TRANSPORT 



CONSTRUCTION workers leave Guam for Oakland via Ttansoccan. 


Contract Flight Ban Weighed 

Examiners in Transocean and Seaboard & Western cases 
offer basis for new restrictions on foreign operations. 


By Charles Adams 

Major U. S. contract airlines operat- 
ing overseas arc being fitted for an eco- 
nomic strait jacket which may prove 
even tighter than the one devised by the 
Civil Aeronautics Board for domestic 
nonskeds. 

Recent CAB examiners' reports in 
enforcement cases against Transocean 
Air Lines and Seaboard & Western Air 
Lines seem indicative of the manner in 
which federal economic restrictions will 
be applied to contract carriers. In both 
proceedings (Aviation Week, Oct. 3), 
the examiners said the companies' for- 
eign operations had violated the Civil 
Aeronautics Act and recommended that 
the lines be ordered to cease and desist 
from further illegal activity. 

► Nonsked Critics — Certificated U. S . 
flag lines have been increasingly dis- 
turbed over the activities of contract 
carriers. The current enforcement case 
against Seaboard & Western stems from 
a TWA complaint against the uncer- 
tificated company. 

During the recent meeting of the In- 
ternational Air Transport Assn, at The 
Hague, Director General Sir William 
Hildred lashed out at "the professional 
skimmers of cream who can limit their 
operations to the zones, routes and 
times when the traffic is thickest.” 

CAB began cracking down on un- 


ccrtificatcd international operators in 
1947, when it prohibited them from 
transporting passengers on common 
carrier flights between the U. S. and 
foreign points. In addition, the stringent 
regulations governing frequency and 
regularity of service which affect do- 
mestic nonskeds’ passenger and freight 
operations apply with equal force to 
cargo flights abroad. 

Both Transocean and Seaboard & 
Western hold letters of registration as 
large irregular (nonscheduled) carriers. 
CAB enforcement attorneys earlier this 
year asked the Board to revoke or sus- 
pend the TAL and S&W letters of 
registration for alleged illegal activities. 
Thus the examiners’ recommendation 
that the companies merely be ordered 
to cease and desist from further viola- 
tions represents a somewhat more leni- 
ent attitude. 

Transocean President Orvis M. Nel- 
son claims his passenger-carrying flights 
abroad and most of TAL’s other activi- 
ties have been under contract. CAB 
enforcement attorneys and examiners 
say many of the operations were actu- 
ally common carrier in nature even 
though a contract may have been signed. 
► Examiner’s Recommendations— In ask- 
ing CAB to order Transocean to cease 
and desist from further violations of the 
Civil Aeronautics Act, Examiner War- 
ren E. Baker also recommended that 


the company be forbidden to engage in 
private (contract) carriage for hire while 
holding authority to operate as a non- 
schcduled common carrier— except under 
these conditions: 

• All alleged private carriage for hire 
will be performed pursuant to written 
contracts which provide for a series of 
flights over a stated period of time, with 
mutual obligations on both parties, and 
clear definitions of the categories and 
ownership of the cargo or character of 
the persons to be carried. 

• No contracts for private carriage may 
be executed for transportation of per- 
sons or cargo between points where 
common carriage is provided unless the 
type of persons or cargo which is the 
subject of the alleged private carriage is 
excluded from the tariff filed for (com- 
mon carrier) transportation between the 

• No persons or cargo covered by a 
contract for private carriage may be 
carried in an aircraft at the same time 
as cargo or passengers transported in 
common carriage. 

• All contracts for private carriage must 
be filed with CAB within 30 days after 
the date of execution. 

► Viewpoints Differ— Quoting previous 
court opinions. Baker said the most 
striking characteristic of private (con- 
tract) carriage is the extremely narrow 
range of operations in which it may 
legally engage. In some cases, private 
carriage was proved only after it was 
shown that the company held a limited 
number of contracts of continuing na- 
ture and that there was an absence of 
solicitation or acceptance of new cus- 

CAB enforcement attorneys went so 
far as to contend that an operator 
which is a common carrier on some oc- 
casions is almost certainly a common 
carrier in all its transportation. TAL 
contends it is possible to be both a 



Orvis M. Nelson, TAL president. 
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common carrier and a contract carrier. 

Specifically, Baker found that Trans- 
ocean’s transportation of passengers be- 
tween the 0. S. and Okinawa undei 
contracts with construction companies, 
and of students between the U. S. and 
Europe under contracts with Youth 
Argosy was common carriage and illegal. 
The examiner also found that U.S.- 
Europe passenger and cargo flights for 
the Army and Air Force may have been 
legitimate contract activity by them- 
selves but taken together with Trans- 
ocean’s overall operations must be con- 
sidered illegal. 

► Ask Legislation— TAL President Nel- 
son told Aviation Week that "if the 
views of CAB attorneys prevail there 
will be no such thing as contract car- 
riage by air.” He believes Congress 
should enact legislation giving contract 
carriers a legitimate place in air trans- 

Nelson argues that it is economically 
unsound for a scheduled airline to main- 
tain a fleet of planes and a staff of 
trained personnel to be shifted around 
the world solely for the handling of 
mass movements too large for the com- 
pany’s regular flight schedule. “If one 
scheduled airline is permitted to do so. 
all other scheduled carriers are entitled 
to the same privilege, and the taxpayers 
will foot the bill.” 

The TAL president says only contract 
operators with extremely flexible serv- 
ices are equipped to take care of emer- 
gency mass movements. 

► TAL Organization-Organized shortly 
after the war, Transocean now has over 
2000 employes and an annual payroll 
exceeding S3 million. Its fleet consists 
of 1 2 DC-4s (six owned and six on long- 
term leases) plus six C-46s leased from 
the Air Force. 

Domestic bases arc at Windsor 
Locks, Conn., and Oakland. Calif. 
Other facilities arc at Honolulu, Wake, 
Guam, Tokvo. Gander. Caracas. Shan- 
non, Munich, Rome and Karachi. 

► Operations-TAL has made more than 
50 round-the-world flights since 1946. 
It operated over 50 trans-Atlantic trips 
with Air Force personnel and supplies 
during the Berlin blockade. In other 
mass movements it has flown 20,000 
workmen to U.S. Pacific island bases, 
7000 British immigrants to Canada, 
over 2000 displaced persons to the U. S. 
and about 10,000 D.P.s from Europe 
to South America. 

In a three-week period last December 
TAL flew nearly 1200 war brides from 
Munich to New York to beat an immi- 
gration law deadline. 

During the past summer it trans- 
ported 2000 students to Europe at a 
$1 50 one-way fare— less than half the 
regular airline rate. The company has 
flown nearly 1000 fishermen between 
Seattle and Alaska in a single week. It 
made mass evacuations of Europeans 


from China during the Communist ad- 
vance and is a prime contractor to the 
United Nations' International Refugee 
Organization. 

TAL would like to cash in on the 
heavy Holy Year traffic to Rome in 
1950. It figures that with full round- 
trip DC-4 loads it could make a profit 
on the U.S.-Italy flights by charging 
less than SI 00 each way. Regular air- 
line fare is $457. 

Transocean’s forcign-point-to-foreign- 
point operations are beyond CAB’s eco- 
nomic jurisdiction. In this field, besides 
the refugee flights, the company has 
operated scheduled common carrier 
service between Geneva, Switzerland, 
and Lydda, Israel, and between Rome 
and Venezuela. 

► Revenues— For the fiscal year ending 
May 31, 1949, TAL's gross revenue 
from transportation alone was $7,435,- 
000. This is more than the reported 
domestic revenues of National Airlines, 
Northeast Airlines, Colonial, Conti- 
nental or Mid-Continent during 194S. 

Transocean showed a $450,000 profit 
in fiscal 1947, earned $15,000 in fiscal 
1948 and nearly $400,000 in fiscal 
1949. The company’s net worth is 
around $1,250,000 and its stock has a 


book value of approximately 52 5 a share. 
► Operates Subsidiaries— Nelson’s com- 
pany also established Philippine Air 
Lines’ international operations to the 
U.S. and recently signed a contract 
with Pakistan to perform a similar 
service for that country. TAL operates 
the Landing Aids Experimental Station 
at Areata, Calif., for the military and 
CAA, has a large overhaul business in 
its wholly-owned subsidiary. Aircraft 
Engineering and Maintenance Co.; and 
runs the Taloa Academy of Aeronautics 
at Oakland Airport. 

A subsidiary company, Transoccan 
Engineering Corp., is seeking airport 
and road construction contracts all over 
the world. This unit bought up all the 
surplus construction equipment on 
Wake Island (trucks, tractors, bull- 
dozers, shovels, rock crushers, etc.) for 
around $550,000. 

President Nelson has been in avia- 
tion 22 years. A graduate of Randolph 
and Kelly Fields, he holds an M.A. de- 
gree from the University of Washing- 
ton, served five years in the Air Corps, 
was a United Air Lines pilot for 12 
years and has logged over 13,000 hr. 
For four years he was first vice president 
of the Air Line Pilots Assn. 


CMA Loses Valuable Route Permit 

Possible revision of Mexican flight regulations seen as 
result of investigation into fatal crash against volcano. 


MEXICO CITY-The Mexican gov- 
ernment has cancelled Compania Mexi- 
cana de Aviacion's permit to operate 
one of the carrier’s most profitable 
routes between Mexico City and the 
Guatemalan border at Tapachula. 

The cancellation came as a result 
of an investigation into the crash of a 
CMA DC-3 into towering, snow-cov- 
crcd Popocatepetl volcano near Mexico 
City Sept. 26. CMA, an affiliate of 
Pan American Airways, flies 26 DC-3s 
and DC-4s over four domestic routes. 

► Weather Bad — The plane which 
crashed, killing 25 passengers and crew 
members, had been flying by “ground 
contact” although weather was ex- 
tremely bad and visibility poor. It 
struck the volcano at the 15,000 ft. 
level, at a point some 3000 ft. below 
its peak. 

Investigation so far has shown that 
the plane was equipped with the latest 
tvpcs of navigational aids, but was 
usually given the option of flying con- 
tact in good weather to shorten the 
route. Flying by instruments neces- 
sitated using a beam from Vera Cruz, 
considerably lengthening the flight, but 
also took it out of the way of the two 
towering volcanoes, Popocatepetl and 
Iztaccihuatl. Another plane crashed 


into Iztaccihuatl two years ago. 

► Cancellation Reasons — The govern- 
ment. through the Department of 
Communications, which controls air 
transport in Mexico, cited the follow- 
ing reasons in cancelling the permit for 
CMA to fly this route (only airline 
schedule to cities in Southern Mexico): 

• The pilot was responsible for the acci- 
dent because he realized conditions did 
not warrant contact flying in the vol- 

• The pilot, instead of using the route 
between the volcanoes, should have 
gone around by the alternative Calpu- 
lapan-Tepexpan route. 

• The company, CMA, was responsible 
for not having cancelled the flight, 
since weather conditions were such as 
to make such cancellation mandatory. 

► Senator Killed— The action against 
CMA by the government is felt to be 
at least partly due to the death aboard 
the plane of National Senator Gabriel 
Ramos Millan, a personal friend of 
President Aleman and an important 
political figure. A separate study is 
being conducted by the Mexican 
Senate. 

Another outgrowth of the investiga- 
tion is a demand bv several leading 
Mexicans that the flight regulations for 


AVIATION WEEK, October 17, 1949 


Mexico must be completely overhauled. 
One of the principal points is that 
"ground contact” flying was permitted 
in order to shorten the route. A second 
point is that although the plane had 
latest type navigational aids, the proper 
radio beams to make these effective 
were not operating in Mexico. 

The revision undoubtedly would be 
patterned on U. S. regulations. 

► CMA History— CMA, which lost its 
permit on the southern leg, has three 
other important domestic routes— two 
to the north and one to the Yucatan 

The company was organized in 1927 
as Mexico's first commercial line and 
was purchased by Pan American in 
1929. Its crews were trained by Pan 
American and its flight system coor- 
dinated with PAA from 1929. In 1946, 
PAA sold out its controlling share of 
the stock in CMA to Mexican citizens. 
Several important government officials 
were reported to have received some of 
the stock. Pan American retained 40 
percent. 

► Good Record— The carrier has been 
one of two really profitable lines in 
Mexico and by far the biggest money 
maker. It had a good safety record 
until this crash and not long ago re- 
ceived a safety award. 

Cancellation of the permit will work 
considerable hardship on the area in- 
volved. The only competitors that 
might be able to start flying the route 
at once include Lamsa, United Air 
Lines’ affiliate in Mexico, and possibly 
one of the smaller Mexican-owned lines. 
It is a profitable run, and the planes 
on it are generally filled. 

Court Will Review 
Piedmont Decision 

The Supreme Court has agreed to re- 
view a case which may have an impor- 
tant bearing on how far the Civil Aero- 
nautics Board will go in the future in 
awarding routes to a company that did 
not apply for them specifically. 

At issue is CAB's Southeastern 
States Area decision of April, 1947, in 
which the board gave Piedmont Avia- 
tion, Inc., Winston-Salem, N. C., feeder 
routes in Ohio, Kentucky. West Vir- 
ginia, Virginia and North Carolina. 
State Airlines, Charlotte, N. C., has 
been waging a continuous legal fight to 
have the decision upset. 

► CAB Reversed— Last spring (Aviation 
Week, Apr. 25), the U. S. Court of 
Appeals for the District of Columbia 
reversed CAB's order awarding the 
routes to Piedmont. The lower court 
said that of 59 points Piedmont asked 
to serve, only nine were on the links 
finally given to the company by CAB. 

According to the Court of Appeals, 
the routes granted Piedmont by CAB 


could not even be considered a modifi- 
cation of that carrier’s proposed system 
except by “distortion of reality and 
totally unreasonable, capricious and 
arbitrary interpretation of the word 
'modification'." State Airlines had ap- 
plied for routes similar to those awarded 
Piedmont. 

Pending Supreme Court review of 
the Court of Appeals’ decision, Pied- 
mont will continue to operate its 
1900-mi. short-haul system. The carrier 
activated the routes in February, 1948, 
under a three-year franchise. 

Australia Has Lowest 
Air Travel Fares 

(McGraw-Hill World News) 

MELBOURNE— Devaluation of the 
Australian pound in terms of the U. S. 
dollar has lowered Australian air fares 
to the bargain basement in international 
air travel. The Sydncv-Mclbourne fare 
has been kept unchanged at a shade 
under threepence a mile— 2.8 cents at 
the new rate of exchange. 

Though passenger rates were raised 
some time ago by 25 percent on most 
lines, the slump in exchange value of 
Australian currency has wiped out this 

► Dollar Trouble— Because of the dollar 
component in operational costs, Aus- 
tralian airlines may be unable to main- 
tain these low rates. The cost of re- 
placing over-age American aircraft and 
of providing spare parts has shot up by 
44 percent as a result of the exchange 
adjustment. Also, practically all avia- 
tion lubricants and a portion of the avia- 
tion gasoline used in Australia arc of 
dollar area origin. 

Writing down of American-built air- 
liners at present-day replacement cost, 
if permitted, would bite deeply into the 
book profits of Australian airline opera- 
tors. But being compelled to carry 
equipment on the books at original cost, 
the lines will not be able to show the 
effect of adjusted depreciation in their 
balance sheets until actual replacements 
are made. 

► Replacement Costs— Most of Aus- 
tralia's civil air fleet was purchased 
cheaply immediately after the war from 
government liquidation assets and has 
been written off. The impact of pres- 
ent-day replacement expense will there- 
fore be all the more drastic when it en- 
ters the overall cost picture. 

As an alternative to hiking air fares, 
all major Australian airlines are con- 
sidering the introduction of “tourist 
class” economy services. Conversion of 
DC-3s to carry' 28 instead of 21 passen- 
gers, curtailing of flight schedules to in- 
crease load factors, and skipping of 
meals on short flights and of free bus 
transportation to and from airports are 
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SAE Forecast of 
Tomorrow’s Airlines 

Members of the Society of Automo- 
tive Engineers have given their crystal 
ball a rub to visualize the probable char- 
acteristics of the 1955 model airline 
transport. 

Holding a panel discussion at SAE's 
national aeronautic meeting in Los 
Angeles recently, the engineers drew 
this picture of the latest thing in com- 
mercial aircraft six years from now: 

• Power will be furnished bv four turbo- 
prop (or perhaps turbojet) engines. 

• Capacity will be 50 passengers inter- 
nationally and 58 locally, with flights 
ranging from 830 to 3500 miles. 

• Speed will be 500 mph .-possibly as 
much as 550 mph.— at altitudes of 
around 35,000 ft. 

• Airports with runways up to 9000 ft. 
long will be required for the longcst- 
range operations. 

Carlos Wood. Douglas Aircraft Co. 
preliminary design engineer, estimated 
that a prototype of the 1955 SAE trans- 
port would host a minimum of S22.5 
million but said it might be possible to 
sell subsequent production jobs for about 
S2 million if orders for 100 were ob- 
tained. Orders for 300 of the domestic 
version could bring the unit price down 
to 51,320,000, Wood stated. 

► Engine Development— D. J. Jordan, 
Pratt & Whitney project engineer, de- 
clared present reciprocating engines for 
transports may be outmoded by 1955, 
with the turbo-propeller engine being 
well advanced by that time and the 
turbo-jet perhaps coming into its own. 
He noted that a major share of present 
expenditures for aircraft power plant 
development is going to the jet engine, 
with the turboprop engine receiving a 
modest outlay of money and the recipro- 
cating engine almost none. 

E. H. Atkin, chief engineer of A. V. 
Roe Canada, Ltd. (builders of the 
C-102 Jetliner) expressed belief that 
present reciprocating engine transports 
mav be discounted as overseas aircraft 
bv 1955 since by that time jet engines 
with or without propellers will have ad- 
vanced sufficiently to ensure a substan- 
tial economic margin over current types. 
He said there is still no evidence that a 
coniDOund engine is likely to emerge 
which a manufacturer would care to use 
in the design for a 1955 model civil 
transport. 

Such a compound engine. Atkin in- 
dicated, probably would be suitable 
onlv for ultra-long-range flights in the 
military field. He added f hat as a long- 
term development, the onlv tvpc of civil 
aircraft to aim for is the straight jet 
transport. 
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Super DC-3 Goes on Selling Tour 

Capital hopes to have 20 of the craft by 1952; Eastern 
with 52 DC-3s, is reported considering purchases. 


With its first orders on the books, 
Douglas Aircraft Co. plans to keep its 
Super DC-3 selling program in high 
gear for the remainder of 1949. 

A sister ship of the prototype Super 
DC-3, which has made a 1 0,000-mi. 
demonstration run, is expected to go 
on an exhibition tour shortly. 

This second Super DC-3 will have 
30-37 seats instead of the executive-type 
interior arrangement of the prototype. 
It will have 1450-hp. Pratt & Whitney 
R-2000 engines ratlier than the 1475- 
hp. Wright R-1820-C9IIE engines on 
the prototype. 

Douglas hopes to complete Super 
DC-3 certification tests by November. 
► Capital Breaks the Ice-Sale of three 
planes to Capital Airlines (Aviation 
Week, Sept. 19) broke the ice in the 
Super DC-3 sales campaign. By the 
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end of 1952, when its 24 standard 
DC-3s must be retired from scheduled 
service under existing civil air regula- 
tions. Capital hopes to have 20 Super 
DC-3s as replacements. 

Other domestic airlines which have 
not yet acquired postwar twin-engine 
aircraft arc United Air Lines and TWA 
with 69 DC-3s each. Eastern with 51, 
Delta and Mid-Continent with 20 each, 
Braniff 1 5, Colonial and Chicago & 
Southern with 13. Including feeder- 
lines, the domestic carriers still have 
over 400 conventional DC-3s in service. 
► Foreign Markets— With an eve to 
foreign markets, Douglas included Can- 
ada and Mexico on the itinerary of its 
first Super DC-3 tour. Dollar shortages 
and currency devaluations complicate 
foreign sales prospects, but an answer 
to the problem is being sought. 


Licensing of Douglas serv ice centers 
abroad to make the Super DC-3 conver- 
sion in Europe and South America has 
been under consideration. With this 
arrangement, complete kits of parts 
would be sent abroad. 

Financial circles have reported that 
Douglas might enter into a working 
agreement with Canadian Car & Foun- 
dry Co., Ltd., Montreal, for manufac- 
ture of the Super DC-3 in the Do- 

► Performance— Latest Douglas data on 
the Super DC-3 claims the craft will 
cruise at 250 mph. (50 mph. faster 
than the standard DC-3) at 15,400 ft. 
with the 1475-hp. Wright engines and 
at slightly lower speed with the 1450- 
hp. P&Ws. Top speed is listed at 270 
mph. using either type engine. 

The new plane's maximum gross take- 
off weight of 31,000 lb. is 5800 lb. 
greater than the conventional DC-3. 
Capacity payload of over 7000 lb. is 
more than 2000 lb. over the standard 
DC-3. 

With its higher-powered engines, re- 
designed outer wing panels, lengthened 
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Electrical disconnect panels 

BURNDY 

m 



Burndy pressurized bulkhead 

panels feature positive locking of individual 

connections in the connector sockets; easy circuit identificatior 

Pins for connection to panel are made for the popular 

conductor sizes. Several sizes of panels are 

available. Approved by USAF. 



Burndy UMBILICAL DISCONNECTS 
for guided missiles, and DISCONNECTS $ 
for disposable fuel tanks, can be 
designed to specifications. Standard types are supplied 
accommodate a variety of conductors for many voltages 
These disconnects consist of two parts, a stationary pan 
an expendable portion which can be jettisoned by an 
electrical or mechanical release mechanism. 



BURNDY 


fuselage and larger tail, the Super DC-3 
is more than 60 percent a new plane, 
according to Donald Douglas. But he 
has resisted efforts to give the ship any 
of the entirely new names that have 
been suggested. 

Douglas has spent about S3 million 
in tooling and development of the 
Super DC-3. The company is prepared 
to turn out about 10 of these planes a 
month. 

PAA Crash Report 

Crash of a Pan American Airways 
Convair-Liner at Rancho Boyeros Air- 
port, Havana, Cuba, during takeoff last 
Dec. 9 was probably caused by the 
crew’s inability to stop the plane under 
marginal conditions of stopping dis- 
tance due to inadequate braking ef- 
fectiveness. 

This finding was made in a recently- 
issued Civil Aeronautics Board accident 
investigation report. Although the plane 
was damaged extensively, only one of 
the 44 persons aboard was injured in 
the accident. 

► Tires Blew-During the takeoff the 
crew sensed an unusual vibration at an 
approximate speed of 95 knots and im- 
mediately throttled the engines and 
applied brakes. The left outboard and 
right inboard tires blew out within 550 
and 250 ft., respectively, after the 
brakes were applied; and the plane 
failed to Stop within the required dis- 

Test of a similar airplane using the 
same nosewheel and tire assemblies re- 
vealed no unusual vibration. Investiga- 
tion disclosed no cause for the suspected 
trouble. Maintenance was satisfactory 
and weather was not a contributing 
factor. 

The Convair-Liner involved was 
equipped with Hamilton Standard pro- 
pellers with the reversible feature made 
inoperative by the carrier. CAA had 
certificated the plane for such operation 
over the route. 

Evaluating all the evidence from the 
accident investigation, together with 
facts observed through day-to-day oper- 
ations, Pan American concluded that 
"the braking system of the Convair- 
Liner is critical ’under certain operating 
conditions.” 

► New Brakes— As a result, PAA changed 

E ropeller reversing from a regular modi- 
cation to an immediate campaign 
modification. High-capacity brakes 
under test at the time of the accident 
(although not installed on the plane 
involved) are now used on Pan Ameri- 
can’s Convair-Liners. 

These high-capacity brakes retain 
their braking effectiveness better under 
increased heat. PAA also enlarged its 
pilot training curriculum to include 
checking each pilot in actual use of the 
air brakes. 
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Employe Rights 

Foremen and certain other super- 
visory employes of airlines have been 
granted the same right to organize and 
bargain collectively as similar workers 
on railroads. 

In a precedent-making decision, the 
National Mediation Board upheld the 
claim of the International Assn, of Ma- 
chinists that 57 supervisory employes 
in Northwest Airlines’ mechanical de- 
partment were entitled to form a bar- 
gaining unit. 

NMB denied Northwest’s contention 
that the Board lacked jurisdiction. 
NWA argued that persons affected were 
officials and didn’t come under the 
Railway Labor Act. 

In disagreeing, the Board based its 
ruling on two main points: Workers 
involved ranked sixth in the manage- 
ment hierarchy; and they lacked the 
authority to initiate or change company 
policy. “Their job is to cany out poli- 
cies laid down by management,” the 
Board said. 

Nonsked Suit Grows 

Two nonscheduled earners. Air 
Transport Associates, Inc., Seattle, and 
Golden North Airways, Fairbanks, 
Alaska, have asked to intervene in the 
suit filed last April by S.S.W., Inc., 
Concord, Calif., another inegular oper- 
ator, against 12 certificated airlines, the 
Air Transport Assn, and the Air Traffic 
Conference of America. The suit (Avia- 
tion Week, Apr. 11) asked for SL5 
million damages and an injunction to 
prevent the defendants from engaging 
in a conspiracy to restrain interstate 
commerce violating anti-trust laws. 

Star Route Bids 

Detailed information on how to bid 
for contracts covering new air star mail 
routes authorized by recently-enacted 
legislation is now available from the 
office of Robert S. Burgess, deputy as- 
sistant postmaster general, Post Office 
Department, Washington 25, D. C. Air 
Star Route Law, H.R. 449S, Public Law 
No. 277, 81st Congress, was signed by 
the President late List month and pro- 
vides that the postmaster general may 
award air star route contracts whenever 
he finds it in the public interest “be- 
cause of the impracticability or in- 
adequacy of surface transportation and 
where the cost is reasonably compatible 
with the service to be provided." 

Central Ups Fleet 

Central Airlines, Fort Worth, has 
ordered three more single-engine Beech 
Bonanzas for use on its feeder routes in 
Texas, Oklahoma, Arkansas and Kansas. 
The carrier, which began service last 
month, previously had bought eight 
Bonanzas (Aviation Week, Aug. 22). 
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SELF- 
LOCKING 
NUTS 


FOR THE 

AIRCRAFT 

INDUSTRY 


Whether it's mass production of popular light planes, air transports, 
or building of experimental planes for the Army and Navy, reliability 
of construction is a must. FLEXLOC, with its resilient, flexible seg- 
ments comprising the "self-locking" feature, won't shake loose even 
under the most chattering vibration. And FLEXLOC has unusually 
uniform torque — within a few "inch lbs.". Made in one solid piece, 
FLEXLOC is a stop, a lock and plain nut all in one, and is available 
in "thin" types as well as the "regular" — in NC and NF thread series. 


ACCEPTANCES: FLEXLOC il officially op- 



Write for your copy of the 
FLEXLOC Catalog. 


Tb) STANDARD PRESSED STEEL CO. 



Higher Speed Fueling 
with LOWER PRESSURE 


For Safe and Fast refueling install 
Wayne Collaps-A-Hose System. Adaptable 
to Truck Tank, Piped Field, Apron or Hydrant 
installations. Write for new, complete engi- 
neering booklet. 
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SEARCHLIGHT SECTION 



SEARCHLIGHT SECTION 


FOH SALE! 

DC-4 (C-54-B-DC) 50-PASSENGER AIRPLANES 

* 125 , 000 “ 


• Equipped with P. & W. R-2000-13 (2SD13G) Engines 

• Recently removed from scheduled passenger service. 

• Standard airline interior. 

"AS IS" MUNICIPAL AIRPORT, TULSA, OKLAHOMA 


AMERICAN AIRLINES, INC. 

LaGuardia Field, N. Y. Airport Station, N. Y. 


ENGINE AIR SERVICE, INC. 

Operated By 

THE CARBURETOR CORPORATION 

199 East Second Street Mineola, New York 

OVERHAULED TO OVERHAUL SPECIFICATIONS ONLY 

R 1830-92 at $2,250.00, f.o.b. Mineola 

R 985-1 4B at $1,950.00, f.o.b. Mineola 

PRATT & WHITNEY ENGINES— REBUILT TO FACTORY SPECIFICATIONS 
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"Opportunity” Advertising: 
Think 

"SEARCHLIGHT" 

First 


DOUGLAS C-47A 


I doore. Tolal lime 2340 


. 0. Box 5142 


COSMIC WIND RACERS 

#3 LITTLE TONI 



SCHOOL 



SEARCHLIGHT SECTION 


the 

world’s only 

Pratt & Whitney 

R-1830-92 

commercial overhaul 

warranted for 

600 -hours of 


service . . . 





cable: STEDAV 

STEWARD-DAVIS 

exclusively overhauling Pratt & Whitney R-1830-92’s 
13501 SOUTH WESTERN 
GARDENA, CALIFORNIA 

CAA Approved Repair Station 4044 



AIRCRAFT 8 ELECTRONIC 
EQUIPMENT 

a leading supplier we offer a 



CABLE ASSEMBLIES 
tor DOUGLAS AIRCRAFT 

— Tf*“ 

' HOSE ASSEMBLIES 

A. J. MOORE CO. 
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F-86 Fastest Record 

XF-85 Smallest 


BOEING B-47 MARTIN XB-48 

CHANCE VOUGHT F-4U McDONNELl XF-85 

CONSOLIDATED B-36, XB-46 NORTH AMERICAN F-86, B-45 

LOCKHEED F-80 NORTHROP YB-49 

DOUGLAS D-5S8-1, D-SS8-2, XF-3D 



Typical conical blanket construction for tail cone of Jet 
Aircraft. Smaller narrow blanket as used on turbine case. 


"D EFRASIL is high temperature, lightweight 
insulation. Withstands sustained temperatures 
up to 1800°F. and flashes up to 24 00°F. Easy to 
install and remove. This hard to beat combination 
makes REFRASIL FIRST in the Jet Aircraft In- 



WHATS NEW 


Trade Literature 
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EDITORIAL 


Mr. Dewey, Fearless Protector? 

The New York state law enforcement machinery is 
relentlessly efficient in some places. State troopers bear 
down on motorists for a variety of prescribed reasons. 
But if you are a non-striker attempting to go to work 
at the struck Bell Aircraft Corp. plant outside the city 
limits of Buffalo we wouldn’t give you a plugged nickel 
for your chances of protection. 

You may not even be eligible for a union. Maybe you 
are a Bell executive or an engineer. If so, the chances 
are that you have already had several very fast runs at 
the company gates through a barrage of clubs and stones 
and fists. Maybe you were knocked out cold. This has 
happened to innocent passing motorists, whose cars have 
been overturned, to bus passengers— both workers and 
non-workers— and the drivers. Property damages to non- 
participants have amounted to thousands of dollars. 

A sheriff and an inadequate band of deputies has been 
helpless to maintain order during any of several serious 
outbursts. President Lawrence Bell has wired New York’s 
Governor Dewev repeatedly urging a sufficient force to 
maintain order. To this date the governor himself has 
yet even to acknowledge these appeals, let alone take 
any definite action or explain why he refuses. Acknowl- 
edgments have been dispatched, it is true, but by under- 
lings, in the meaningless jargon of bureaucracy. Mean- 
while, several indictments finally were obtained, but the 
next day the judge, a member of the state's Supreme 
Court, received telephoned threats at his home! 

With this brief background, all of which— and much 
more— can be documented, it is encouraging to find one 
newspaper recognizing the public danger, and pointing 
out this strange inactivity of a governor who made his 
big bids for votes originally as a fearless protector of the 
citizenry. In a realistic editorial, quoted below, the New 
York Sun says: 

DISPARITY AT PEEKSKILL AND BUFFALO 

Something is decidedly wrong about these two pictures. 
The one shows 1000 deputy sheriffs and 200 state troopers 
preserving order at the Hollow Brook Country Club near 
Peekskill on September 4 when a militant and semi-military 
group of left-wingers went there to protect Paul Robeson, 
who was giving a concert, and his Communist cohorts. 

The other shows a handful of deputy sheriffs assembled 
last week at the Bell aircraft plant in Buffalo to protect non- 
strikers from violence at the hands of strikers. At Peekskill 


a proper show of force did in fact maintain order until the 
concert was over. Afterwards groups of irate citizens threw 
stones at departing automobiles and a good many left- 
wingers got hurt. 

At Buffalo the strikers pressed hard upon the ranks of 
deputies, hurling stones and sticks over their heads. By 
the time tear-gas bombs had dispersed the pickets no fewer 
than 25 deputies had been injured, to say nothing of a 
number of other private citizens whose only offense was 
that they were going where they lawfully had a right to go- 
to their jobs. 

The affair at Peekskill had been advertised well in advance. 
The affair at Buffalo was but one in a series of riotous 
episodes of which all authorities from Governor Dewey on 
down had ample notice. This newspaper is utterly opposed 
to mob law. We believe in the duty of state, county and 
municipality to keep mobs from stoning Communists and 
to keep Communists from stoning citizens. We believe it 
wrong for pickets to stone non-strikers and for non-strikers 
to stone pickets. What we cannot understand is the dis- 
parity in measures taken to maintain order at Peekskill and 
at Buffalo. It is high time for somebody in authority to do 
a bit of explaining. 

High time, indeed! Sometimes we feel that the 
American people cry out for at least a few public officials 
with guts. We think this is one of those times. Mr. 
Dewey may believe he is nurturing the pink and the 
labor votes. He should forget about the pinks in their 
present numerical strength. And he ought to know that 
the respectable elements of labor never countenance 
disorder and law-breaking. Certainly, a coldly practical 
politician should worry at least about the much more 
numerous votes of the law-abiding contingents of the 
public even if he is unconcerned about the voters them- 
selves. 

Maintain order Mr. Dewey. 

More Contracts Released 

An editorial on this page Oct. 3 announced that the 
Air Force had begun releasing to Aviation Week lists 
of negotiated contracts of §100,000 or more. We also 
said that information concerning negotiated contracts 
under $100,000 had been promised, but had not been 
forthcoming. The Air Force since Oct. 3 has fulfilled 
its promise, and readers will find the latest list of nego- 
tiated contracts starting on page 41 of this issue. We 
thank the Air Force for its cooperation in making such 
vital information public to the taxpayers. 

ROBERT H. WOOD 
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Hendix 

"Products 

Division 



Translating the blue sky of paper theories and rough 
designs into the solid fact of steady production and proven 
performance is all part of the day's work for the engineers 
at Bendix Products. Whether it is the development of 
rugged landing gear to handle heavier shocks and higher 
speeds or a complete fuel metering system for the newest 
jet, the problem is analyzed, engineered and produced 


with a competent efficiency that comes only from expe- 

years furnished the landing gear and fuel systems which 
help American aviation lead the world. Engine builders 
and airframe manufacturers are urged to let this matchless 
combination of design and production experience help 
solve their problems. Inquiries receive immediate attention. 




SAVES SPACE 


Allison provides 5,000 pounds' thrust in a smaller diameter than any other engine. 


Indianapolis, 

Indiana 


Builder of axial and centrifugal flow turbine engines 

DIVISION OF 


Allison jet-powered airplanes: 


Lockheed F-80 and TF-80 Shooting Star 
Republic F-84 Thunder jet 
Grumman F9F-3 Panther 
Northrop F-89A Scorpion 
North American FJ-1 Fury 
Lockheed F-94 
Consolidated XP5Y 
Northrop RB-35B Flying Wing 
Martin P4M-1 Mercator 
North American AJ-1 


J35 Axial-flow Turbo-Jet 


071 



